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FORTT-SIXTH  CONQRBSS     SECOND  SESSION. 

In  the  House  of  Representatives,  May  31,  1880. 
The  foUowlx^S  resolation,  originatmg  in  the  House  of  Represcutati\c8,  has  this  day 
^j^ooncurreain: 

Resolved  ^  ^^^  HoMe  of  Bepresentatives  (the  Senate  concurnng)^  That  there  be  printed 
^ur^  hundred,  thousand  copies  of  the  Annual  Report  of  the  Commissioner  of  Agri- 
ooltvire  for  eigliteen  hundred  and  Beventy-nine ;  two  hundred  and  fourteen  thousand 
ooT>ies  for  the  use  of  memberH  «>f  the  House  of  Rejtresontatives,  fifty-six  thousand 
copies  for  the  use  of  members  oi  the  Senate,  and  thirty  thousand  copies  for  the  use  of 
the  Department  of  Agriculture. 
Attest:  GEO.  M.  ADAMS,  Clerk, 
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REPORT 

or 

THE  COMMISSIONER  OF  AGRICULTURE, 

FOE  THE  YEAE  1879. 


SiE:  I  have  the  honor  to  transmit  this  my  thkd  annual  preliminary 
feport  of  the  agricoltaral  condition  of  the  country  and  of  the  work  in 
luuul  and  accomplished  by  the  department  daring  the  past  year. 

At  this  time  I  recall  with  satisfaction  the  encouragement  you  gave 
when  I  assumed  the  duties  of  Commissioner  to  the  proposed  attempt  to 
■tbnolate  the  manufacture  of  sugar  from  any  and  every  source,  so  that 
the  production  within  the  boundaries  of  our  own  country  should  at  least 
cqnal  the  home  consumption.  Reporting  progress  as  the  result  of  the 
^rts  of  this  department  in  this  direction,  it  is  not  too  much  to  say 
l^t  the  success  attending  the  manufacture  of  cane-sugar  fix>m  sorghum 
and  maize  will  mark  the  year  1879  as  an  important  epoch  in  the  agri- 
coltaral progress  of  our  x)eople. 

With  the  knowledge  that  during  the  past  summer  and  fall  sugar  of 
P>od  qnahty  has  been  profitably  made  from  Texas  to  Northern  Minne- 
sota from  the  "Minnesota  early  amber ^  cane  (the  seed  of  which  was' 
widely  distributed  by  the  department;)  that  sirups  weighing  12  pounds 
to  the  gallon,  at  least  one-half  of  which  was  crystallizable  cane-sugar, 
^^  made  and  can  be  again  made  in  nearly  every  State  in  the  Union 
h  fanners  with  ordinary  and  inexpensive  machinery  at  a  cost  of  16§ 
^fits  per  gallon,  and  with  the  knowledge  that  by  means  of  larger  and 
^tter  appointed  mills,  that  need  not  cost  to  exceed  $10,000,  sugar 
^d  sirup  have  been  made  the  past  season  from  sorghum  by  the  car- 
'^  which  commanded  the  highest  market  price;  it  is  not  too  much  to 
•^^ert,  that,  as  a  result  of  the  work  of  this  department,  which  has 
coastantly  before  it  the  duty  of  accomplishing  all  that  may  be  done  to 
^'^ci^ase  or  multiply  those  products  of  the  soil  which  constitute  the 
^^th  and  sustain  the  manufactures  and  commerce  of  the  country,  a 
^^  industry  has  been  fairly  established,  the  importance  and  significance 
^1  which  it  is  difficult  to  realize.  With  this  and  a  knowledge  of  the 
^ork  of  the  division  of  chemistry  during  the  past  season  (a  ihort  state- 
^®iit  of  which  will  form  part  of  this  report),  I  am  warraot^ed  in  assert- 
^^  that  it  has  been  finally  and  practically  proved  that  one  of  the  most 
^'Wportant,  expensive,  and  indispensable  requisites  of  modem  life  can  be 
PK>fttably  grown  where  heretofore  it  was  supposed  not  possible  to  pro- 
duce it;  that  it  can  be  manufactured  in  Quantities  sufficient  to  meet  any 
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demand  likely  to  occur,  at  a  remunerative  rate  even  if  the  price  should 
fall  one-third  below  what  it  now  is,  and  that  the  smallest  farmer  as  w^^ 
as  the  largest  plant<3r  can  profitably  engage  in  its  production;  and  this  ^ 
no  limited  area  of  country,  but  in  whatever  place  maize  can  be  groW^ 
successfully ;  for  there  sorghum  of  some  variety  will  grow,  and  it  wd^ 
flourish  and  mature  its  juice  and  seed  in  much  of  our  soil  in  which  maiz^ 
is  by  no  means  a  certain  crop. 

Several  attempts  to  make  sugar  from  beets  in  Illinois,  Wisconsin,  an^ 
California  having  been  abandoned  as  unprofitable,  and  all  attempts  t<^ 
make  a  merchantable  sugar  from  sorghum  having  faUed  up  to  1877,  it# 
became  a  settled  opinion  that  only  from  tropical  cane  and  the  sugar 
maple  could  sugar  be  profitably  made  in  the  XJni^d  States.  The  maple 
groves  found  scattered  along  a  narrow  strip  of  our  northern  border  were  " 
and  are  fast  disappearing,  and  th6  amount  of  sugar,  at  any  time  not  very 
large,  was  in  the  census  of  1870  reported  at  28,443,645  pounds,  and  the 
molasses  at  921,057  gallons. 

It  is  now  less,  and  is  an  inconsiderable  factor  in  the  probleuL  The 
manufacture  of  sugar  from  the  tropical  cane  was  confined  to  a  narrow 
belt  of  country  bordering  the  Gulf  of  Mexico,  which  produces  an  amouat 
of  sugar  averaging  for  twenty  years  past  1,600  pounds  per  acre.  The 
total  production  of  this  strip  last  year  was  about  250,00(^,000  pounds, 
while  our  importation  from  abroad  was  1,741,650,000  pounds  of  sugar, 
beside  molasses,  melado,  and  other  forms  of  sucrose,  and  being  about 
300,000,000  pounds  increase  over  the  importation  of  1877-'78  (fiscal  year). 

The  Department  of  Agriculture  has  done  what  was  possible  to  en- 

'  courage  the  production  of  sugar  from  the  tropical  cane  as  well  as  from 

beets  and  other  plants,  and  there  has  been  a  large  increase  in  area  and 

in  production  of  sugar  from  this  source  during  the  past  two  years; 

but  the  increased  demand  has  far  outstripped  the  increased  production. 

The  consumption  of  sugar  per  capita  of  our  people  is  about  40  pounds 
per  annum  at  present,  and  with  cheap,  pure,  healthful  home-grown 
Bugars  the  consumption  per  capita  would  increase  to  60  or  80  pounds. 

Fifty  millions  of  people  would  consume  at  60  pounds  each,  which  it  is 
said  the  English  people  consume,  annually  3,000,000,000  pounds  of  sugar, 
worth  at  6  cents  $180,000,000,  or  at  10  cents,  which  is  the  price  at  which 
the  Crystal  Lake  sorghum  sugars  of  Weidner  &  Co.  were  sold  this  year, 
$300,000,000. 

In  reflecting  ui)on  this  sugar  problem,  some  two  years  since,  it  ap- 
peared to  me  that  many  years  must  pass  before  we  could  hope  for  a  full 
supply  of  sugar  from  tropical  canes  grown  on  our  own  soiL  The  broken 
levees  of  the  Mississippi  Eiver  must  be  rebuilt,  and  the  ruined  planta- 
tions restored ;  the  demoralized  labor  system  of  the  South  reconstructed 
and  the  disheartened  land-owners  encouraged ;  the  mechanical  must  be, 
in  part,  divorced  from  the  agricultural  interest,  and  a  co-operation  of 
labor  and  capital  must  be  established  with  confidence  restored,  before 
any  very  great  and  permanent  increased  production  of  sugar  could  be 
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looked  for  from  the  cultivation  of  tropical  cane.  Then  again  the  plant 
itself  belonged  to  a  tropical  country,  and  reftised  to  ripen  its  seed  in 
Louisiaiia,  never  even  maturing  the  whole  extent  of  stalk  grown. 

All  these  considerations  combined  to  make  a  discouraging  outlook  for 
fhe  home  production  of  sugar  from  tropical  cane  within  a  period  of  time 
which  would  afford  any  relief  to  the  then  depressed  condition  of  our 
indoBtries. 

It  was  with  much  gratification,  therefore,  that  I  first  saw  a  specimen 
of  well  granulated  sugar  made  from  sorghum^  and  exhibited  at  the  Kin- 
nesota  State  Fair. 

After  a  thorough  examination  of  the  attempts  to  produce  sugar  irom 
sorghum  in  this  country,  and  alsoafter  achemical  examination  in  the  labo- 
jatoiy  of  the  juice  of  this  particular  plant,  it  became  ai>parent  that  this 
was  a  probable  source  of  t£e  immediate  production  of  this  much-desired 
article. 

The  first  stalks  of  sorghum  ever  grown  in  this  country,  so  fkr  as  I  am 
informed,  were  planted  by  the  Gurator  of  the  Botanical  Gardens.  This 
ssed  was  obtained  fh)m  Paris,  as  was  also  tlie  seed  which  the  Agricul- 
tural Department  first  distributed  in  the  year  1856. 

A  more  effective  distribution,  however,  was  made  by  the  enterprising 
editor  and  proprietor  of  the  American  Agriculturist,  Mr.  Orange  Jiidd, 
▼ho  sent  out  25,000  packages  of  seed  to  the  subscribers  of  his  {mper. 
In  1857  Mr.  Leonard  Wray  came  from  England  and  brought  with  him 
■txteen  varieties  of  African  imphee  or  sorghum,  which  were  planted  in 
South  Carolina  and  Georgia.    Sorghum  was  thus  introduced  and  was 
J^ely  grown  in  almost  every  State  in  the  Union.    During  the  war  of 
the  rebellion  it  was  particularly  valuable  to  the  people  of  the  Southern 
States,  and  was  the  only  adequate  means  of  obtaining  their  ^^  sweeten- 
^!*  Isolated  attempts  were  made  in  Ohio  and  elsewhere  to  granulate 
the  joioe  of  the  varieties  then  in  cultivation,  but  without  such  soocesci 
or  profit  as  would  warrant  a  continuation  of  the  efforts.    In  no  instance 
^  the  result  seem  to  be  satisfactory,  and  the  raising  of  sorghum  was 
iiAuif  abandoned  in  Ohio,  and  in  other  States  was  only  cultivated  fixr 
the  sirup.    When  the  discovery  was  made  that  the  juice  of  the  ^  Eariy 
Amber"  cane  seemed  to  be  more  pure  than  of  others,  and  wofuld^  with 
careful  attention,  deposit  a  large  amount  of  its  sucrose  in  granular  finrm, 
the  department  determined  to  make  so  far  as  possible  a  thorou^  examin- 
ation of  the  different  varieties  of  sorghum  and  test  their  relative  merits 
and  value  as  sugar-producing  plants.    This  inquiry  has  been  patiently 
and  carefiolly  followed  from  the  season  of  1877  to  1879,  and  the  leanlts 
liave  been  emiuently  satisfEM^tory,  as  will  appear  in  remarks  upon  the 
work  of  the  Chemical  Division.    It  is  sufficient  to  say  in  this  plaoe  that 
the  value  of  the  work  done  during  the  past  year  by  this  division  can 
not  be  overestimated. 

Mention  had  been  made,  and  it  had  been  recorded  and  mostly  forgotten, 
tiiat  sugar  wae  obtainable  from  com,  pumpkins,  melons,  and  other  vege-i 
babies,  but  no  thorough,  careful,  persistent  experiment  seems  ever  to  have 
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becB  sade  (if  we  except  tliat  of  Mr.  F.  L.  Stewart,  who  was  fonn 
the  aMNiiitauis  ot  Pennsylvania  at  work  for  aoaie  years  in  this 
nnder  disoooraging  circamstanees).  having  in  view  the  detenni 
the  eoBiBercia]  value  of  these  and  other  plants,  antH  this  task  was 
to  the  Qiemieal  IHvisioo  of  this  department  in  187&  In  a  letter  1 
fafl  AdaAS  to  her  hosband.  J<^n  Adams,  Sq^t«nber  24, 1777, 

An  isstjtfiee  maj  be  8e«a  in  the  progress  which  is  mjide  in  grindiii^  con 
hMllBS  the  hqoor  into  moliHeea.  8caroelj  %  town  or  psnab  within  forty 
had  what  has  aeTamlnuBamt  work;  mndhmdlhe  experiment  been  made  m  mo 
wtmaj  thwisind  barrds  wonid  have  been  mitde^  No  leas  than  SO  hare  be 
the  osaD  town  of  Manchester.  It  answers  reiy  weO  to  distill,  and  may  be  b 
taa^CK.  Theve  aie  two  miDs  atting  np  in  this  parish.  They  hare  three  i 
with  oijfiaBd  two  flwofth.  The  stalks  are  stripped  of  the  IcaTes  and  t4^ 
it  ao  Bsbhsfy  apoa  tfie  cattle,  and  the  jnice  groimd  ovt»  lis  said  ioiir  ban 
win  make  one  oi  mnlsssfw,  bet  in  this  people  differ  widely.  They  hare  i 
niaiaS  it  ao  that  it  looha  as  well  as  the  beet  imported  melassea. 

Hie  following  is  an  extract  tnm  the  work  of  David  Lee  Chfl 
cnUxue  of  the  beet  and  manu&cture  of  beet-sngar : 

Other  plants  asaaUy  grown  in  oar  soil  are  capable  of  fnnidiing  mgtir,  i 
ttem  may  be  £Mind  worth  cultivating  for  that  and  aecemory  prodncta. 
We  hara  tried  Iadian-cc»n  stalks  and  the  pumpkin,  and  haTo  obtained 
and  molasses. 

crops  may  alternate  adTantageooslj  with  Iht  beetb    li 
from  the  stalks  oi  Indian  oom  can  be  reoonciled,  as  we  bel 
wiA.  the  matnity  or  near  matoritj  of  the  ears,  this  source  of  saoeharine 
the  beet-root.    The  seeds  of  the  pumpkin  yield  a  fine  sweet  oO,  but 
djmdging  what  quantity  of  this  product  can  be  obtained  from  a  g 
If  it  should  turn  out  satisfactorily  in  thi3  respect,  the  pumpkin  i 


Here  was  the  oppcHtunity  and  it  was  at  that  time  the  dnty  of  tl 
toassometheriskof  fitilnre  and  the  exiiense  and  care  of  s 
tile  aoalyaes  and  experimental  trial  as  woold  have  exhaosted  all 
beiate  giving  np  even  the  hope  of  securing  success  in  the  profi 
daelion  <tf  sugar,  and  thus  retaining  at  home  the  millions  of  m 
have  since  gone  out  to  sustain  and  enrich  other  nations.  The 
dMNild  have  been  done  then  has  l>eeu  undertaken  now,  with  sc 
fMi  aseans  as  were  fttmished ;  and  notwithstanding  the  ridic 
fliosghtleas,  and  the  fears  of  hopefUl  friends,  it  has  been  steadi 
forwaid  to  a  satis&ctory  conclusion. 

Many  parous  are  preparing  to  imitate  tlie  example  of  F.  A. 
A  Col,  of  Chicago,  and  erect  mills  the  coming  season  with  van 
and  oentrifogal  driers  in  which  the  work  will  be  done  by  stei 
capacity  sufficient  to  make  a  ton  of  sugar  each  day  of  twenty -fi 
work.  Mills  of  this  capacity  will  l>e  needed  in  every  ooui 
acHlghum  is  grown,  and  will  not  only  be  employed  in  the  harv< 
in  nulling  the  stalks  of  sorghum  and  corn  direct  from  the  field 
also  after  harvest  and  during  the  winter  take  the  product  of 
opcn«pan  mills  (simps  weighing  8  to  12  pounds)  and  rework  t 
vacmun  pan  and  centrifugal,  making  sugar  and  simp  toit  the  i 
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CHEHIOAI.  DinSION. 

The  work  OMMJinplished  in  the  Chemical  Division  ap  to  the  27th  of  May, 
1879,  was  included  iu  the  annual  report  for  1878.  From  that  date  to  tlie 
present  time  there  hare  been  made — 

Fiwt  Ninety-one  miscellaneous  analyses,  including  soils,  waters^  fer- 
tUizers,  clays,  ores,  marls,  and  other  mineral  substances. 

Second.  Thirty  approximate  analyses  of  varioua  food  and  medicinal 
materials. 

Third.  Two  hundred  and  seventy -four  analyses  of  various  sngar-yield- 
Ingi^ants  and  their  jnices. 

Ponrth,  Five  experiments  in  alcoholic  distillations  from  the  refuse  of 
ngar-mannfacture,  and  twenty-eight  esperlmcuts  in  making  sugar  &om 
various  sngar-yielding  plants — in  all  tliirty-three. 

The  experiments  entered  npon  for  the  paqtose  of  determining  the 
uiouiit  of  sngar  in  the  juice  of  the  several  varieties  of  sorgliam,  of  the 
■talks  of  maize  and  of  pearl  millet,  give  results  which  ei^oin  their  earli- 
st  possible  publication  that  they  may  reach  the  farmers  for  their  Instruc- 
tion before  the  time  for  the  spring  planting  arrives. 

A  bir  conclusion  from  these  investigations  appears  to  be  that  there 
taiata  but  little  difference  between  the  various  kinds  of  soi^hnm  as 
■Qgar-prodncing  plants,  and  that  the  juice  of  each  of  them  is  at  a  cer- 
bia  period  of  ite  development  nearly  as  rich  as  that  of  tlie  best  tropical 
Rgai-cane  grown  in  this  country. 

It  is  a  matter  also  of  extreme  practical  importance  that  it  should  be 
known  tiiat  this  period  of  maximum  content  of  sugar  is  maintained  for 
AsQJBcient  time  to  enable  the  manufacturer  to  work  up  a  large  crop  of 
■talht.  Another  result  of  this  investigation  lias  been  to  satisfactorily 
Bxpl^u  the  cause  of  repeated  failure  iu  the  production  of  sugar  from 
Wrtain  plants  during  the  past  quarter  of  a  century. 

For  t^e  purpose  of  making  clear  the  above  points,  a  few  of  the  resnltHS 
''^it^ed  by  the  chemist  are  appended.  Tlie  varieties  of  sorghum  canes 
■"bjectod  to  this  investigation  were  *'  Early  Amber,"  "  White  Libeiian," 
"Chinese,'*  "  Honduras,"  and  "  Pearl  Millet." 
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Beside  ttie  above  there  were  made  'very  many  examinatjona  of  other 
Bpecim^tB  of  sorghnm,  and  also  of  cornstalks. 

These  exftmiDations  confirm  the  general  principle  above  stated,  viz., 
the  practical  equality  and  great  value  of  each  variety  of  this  plant. 

In  the  following  table  is  given  the  result  of  the  analysis  of  eaok  of 
the  plants  in  four  successive  stages  of  development.  It  will  be  observed 
that  the  amount  of  glncose  (or  unorystallizable  sugar)  diminishes  end  tbe 
amount  of  sncrose  (or  true  cane  sugar)  increases  up  to  a  certain  time  in 
the  development  of  the  plant;  that  these  plants  differ  widely  as  to  the 
time  when  the  ancroee  is  at  its  mazimom,  but  are  alike  in  this,  that  the 
Tnn.Timnm  ig  obtained  at  about  the  same  degree  of  the  development  of 
the  plant,  viz.,  at  full  maturity,  as  indicated  by  the  hard,  dry  aeed  and 
the  appearance  of  shoots  or  suckers  at  the  upper  jointa  of  the  stalk. 

It  is  also  to  be  observed  that  the  heavy  frost  of  October  24,  which 
was  sufficient  to  form  ice  half  an  inch  In  thickness  in  tubs  of  water,  did 
not  produce  any  marked  diminution  of  sugar.  Three  varieties  of  sngar- 
caue  received  from  Louisiana  in  excellent  condition,  and  which  doubtless 
fiurly  represent  the  average  character  of  this  famotis  sugar-plant,  were 
Kualyzed  and  the  analyses  are  embraced  in  this  table  for  purposes  of  com- 
parison. 

Something  over  23  tons  of  the  stalks  of  com,  sorghum,  and  millett 
have  been  used  in  making  investigations,  the  result  of  which  has  been 
not  only  to  fully  confirm  the  work  of  last  year,  but  also  to  aid  in  the  set- 
tlement of  certain  other  questions  of  the  highest  practical  importance. 

In  other  cases  it  has  been  found  that  the  quality  of  sirup  obtained 
has  been  precisely  such  as  the  previous  laboratory  analyses  of  the  juices 
used  made  probable. 

The  average  of  the  nine  best  sirups  obtained  showed  a  percentage  of 
cane  sugar  present  equal  to  92.7,  being  a  loss  of  7.3  of  the  amount  orig- 
inally present  In  the  juice,  while  the  average  of  the  nine  poorest,  t.  e., 
oontaiuing  the  lowest  percentage  of  cane  sugar,  showed  a  percentage  of 
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cane  sugar  present  equal  to  90.1,  a  loss  of  9.9  of  the  amount  originally 

present  in  the  juice. 

Thia  very  satisfiEU^tory  result,  showing  as  it  does  conclusively  the  pos- 
ribility  of  securing  from  the  juices  all  the  cane  sugar  present  without  a 
lo68  of  more  than  7  to  10  per  cent.,  is  of  great  importance  in  view  of  the 
fcct  that  all  these  juices  were  evaporated  in  an  open  pan.  A  few  of  the 
experimentfi  made  give  a  reasonable  basis  for  estimating  the  probable 
yield  of  Birup  and  sugar  to  the  acre,  and  therefore  an  approximate  esti- 
mate of  the  cost  of  producing  sugar. 

Below  is  the  tabulated  result  of  a  few  of  the  experiments  from  stalks 
grown  npon  the  grounds  of  the  department 

These  stalks  were  grown  in  rows  three  feet  apart,  twelve  to  fourteen 
inches  in  the  row,  and  although  a  good  crop,  there  is  no  doubt  that  upon 
food  land  an  equal  yield  to  the  acre  could  be  readily  obtained. 
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The  first  and  second  columns  give  the  result  actually  secured,  but  the 
ieveral  juices  were  ndt  in  their  best  condition  as  compared  with  the 
results  given  in  the  first  table.    The  third  column  is  the  amount  which 
this  same  weight  of  stalks  would  have  yielded  had  they  been  cut  at 
the  proper  time.    The  juice  obtained  from  the  stalks  by  the  imperfect 
means  at  the  command  of  the  department  waj9  a  little  more  than  one- 
half  of  the  amount  present  in  the  stalks.     The  fourth  column  represents 
the  results  obtainable  by  the  use  of  a  mill  that  would  have  given  68  per 
cent,  of  the  juice,  a  result  which  is  possible  and  claimed  as  common  by 
the  mannflBk^turers  of  the  mills.      There  is  no  doubt  that  when  the 
present  industry  shall  have  received  the  employment  of  the  capital  and 
scientific  ability  which  has  developed  the  beet-sugar  industry,  even  these 
results,  which  may  appear  extravagant  to  many,  will  be  equaled  and 
probably  surpassed. 

Although  as  has  been  stated  these  sirups  were  obtained  from  stalks 
in  which  the  maximum  content  of  sugar  had  not  been  developed,  yet 
they  all  crystallized  well  and  yielded  an  excellent  article  of  sugar. 

The  sugar  had  not  been  separated  from  the  Chinese  sorghum  sirup, 
which  gave  54.7  of  sugar,  nor  from  the  field  com,  which  gave  39  per 
centb  of  sugar. 

The  experiments  with  field  com  are  worthy  of  special  notice,  since  the 
lesnlts  secured  are  not  only  most  surprising,  but  contrary  to  almost 
imiyeisal  beliefl 
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The  eorii-stalka  were  of  three  varieties,  viz.,  Lindsay's  Horse  Taat3i» 
White  Improved  Prolific,  and  White  Dent,  three  coarse-growing  whit6 
field  corns.  The  stalks  grew  in  drills  three  feet  apart  and  about  nin^ 
or  ten  inches  in  the  row. 

The  ears  were  plucked  after  they  had  thoroughly  ripened  and  ttk^ 
husks  were  dead  and  dry ;  the  stalks,  however,  were  yet  juicy.  Tl*© 
com  was  plump  and  sound  and  yielded  at  the  rate  of  69.1  bushels  ^ 
shelled  com,  fifty-six  pounds  to  the  bushel,  to  the  acre.  The  staUsB 
were  then  topped,  stripped,  and  crashed,  and  the  juice  proved  to  be  t  « 
best  yet  obtained  from  corn-stalks  at  any  period  of  growth  of  f  ty 
variety.  It  is  exceedingly  to  be  regretted  that  this  departnient  1  ■ 
during  the  past  season  an  opportunity  to  try  these  experimen  n  t  ic 
large  and  practical  way  of  field  cultivation  which  would  have  b  ^ 
befitting  the  importance  of  the  occasion.  Kot  less  than  an  acre,  l^ 
preferably  five  acres,  of  each  variety  of  sorghum  and  maize  experiment>4 
with  should  be  grown  and  its  developments  should  be  watched  carefully 
with  the  aid  of  all  the  appliances  of  science,  throughout  the  season  and 
worked  up  at  the  proper  time  with  the  best  machinery  attainable,  and 
it  is  hoped  that  a  matter  of  so  much  importance  will  receive  such  atten^'' 
tion  at  the  hands  of  Congress  as  will  enable  the  department  to  properly 
discharge  its  duties  to  the  country  in  this  regard. 

With  the  present  grounds  and  laboratory  force  at  the  command  of  th^ 
department  this  is  impossible.  The  correspondence  upon  matters  perti- 
nent to  the  Chemical  Division  has  increased  so  largely  that  with  the 
present  force  it  is  impossible  to  give  it  the  attention  which  it  demands. 
The  amount  of  work  which  has  accumulated  in  advance  of  the  means  to 
accomplish  it  shows  how  promptly  and  gladly  our  people  would  avail 
themselves  of  the  advantages  which  a  proper  enlargement  of  the  division 
would  aflPord.  The  legitimate  work  which  has  already  accumulated  and 
which  is  mapped  out  for  the  Chemical  Division  would  employ  the  present 
force  for  years. 

ENTOMOLOGICAL  DIVISION. 

On  the  retirement  of  Prof.  C.  V.  Riley,  May  1st,  the  departnient  was 
fortunate  in  obtaining  the  services  of  Prof.  J.  H.  Comstock,  of  Cornell 
University,  concerning  whom  the  President  of  the  university,  Hon.  An- 
drew D.  White,  wrote  : 

He  seems  to  me  in  every  respect  fitted  to  discharge  the  duties  usefully  to  the  public 
■ervice  and  satisfactorily  to  yourself.  He  has  most  thorough  scientific  attainmeiiti), 
great  energy,  pleasant  address,  excellent  t-emper,  and  is  certainly  destined  soon  to  be 
a  recognized  authority  in  his  department  throughout  the  world  as  he  now  is  oyer  a 
considerable  part  of  this  country.  Nothing  but  a  sense  of  duty  to  him  leads  me  to 
write  this  letter.  *  *  *  As  it  is,  I  hope  to  reclaim  him  some  day.  As  to  character, 
temper,  relations  with  scientific  people,  he  is  all  that  could  be  desired. 

It  is  sufficient  to  say  that  Professor  Comstock's  studies  have  fitted  him 
for  the  position,  and  under  his  direction  the  Entomological  Division  has 
made  notable  advance  in  its  appropriate  investigations,  and  thus  far  the 
high  recommendation  of  President  White  has  been  entirely  sustained* 
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Th«  work  of  the  Entomological  Division  during  the  year  may  be  classi- 
fied under  four  heads: 

1.  Finishing  the  investigation  of  insects  injnrions  to  the  cotton  plant, 
begun  last  year  under  8x>ecial  appropriation  of  Congress,  and  preparing 
an  extended  report  upon  its  results. 

2.  Bearing  to  the  perfect  stage  new  or  little  known  injurious  insects 
fcr  the  purpose  of  gaining  a  knowledge  of  their  habits  and  transforraa- 
tMHis  ^ich  shall  facilitate  the  suggestion  of  remedies. 

3.  The  conducting  of  an  extended  correspondence  relative  to  noxious 
insects. 

i  The  raising  of  different  varieties  of  silk-worms  with  a  view  of  ex- 
perimenting :  first,  upon  the  most  approved  methods  of  rearing ;  and, 
noond,  upon  food-plants,  careftilly  comparing  the  Osage  orange  with 
tike  different  varieties  of  mulberry.  Also  the  distribution  to  all  appli- 
ttats.  ^ 

The  investigation  of  insects  injurious  to  the  cotton  plant  has  been  com- 
pleted. Professor  COmstock,  having  beeti  engaged  in  this  investigation 
from  its  beginning,  was  able  to  take  charge  of  it  without  material  loss 
of  time.  A  trained  observer  was  sent  into  the  field  early  in  May,  where 
be  remained  until  the  middle  of  September,  carrying  on  extensive  experi- 
iDentB  upon  remedies  and  clearing  up  mooted  points  in  the  life  histories 
of  the  cotton- worm  and  the  boll  worm. 

Work  on  this  report  has  been  rapidly  progressing,  and  it  is  hoped  and 
believed  that  the  facts  therein  contained  will  enable  the  Southern  planters 
to  render  these  enemies  to  their  staple  crop  sources  of  much  less  damage 
tium  heretofore. 

As  regards  the  rearing  of  new  or  little-known  injurious  insects,  the 
division  has  studied  since  May  1  the  following : 

Speciea. 

Of  inaaeti  infesting  tlie  apple 17 

.   peach 7 

orange.... 5 

pear 2 

grape 11 

raspberry.... 1 

strawberry 1 

com 3 

ca1)bage 3 

melon 1 

tobacco..... •....  ,    1 

grasses 9 

clover 36 

pine - 16 

k>oast 15 

oak 13 

maple 3 

misoellaneoas  shade-lrees 15 

nuDests  — 7 

ly  of  these  insects  are  treated  of  in  the  annual  report  of  the  en- 
>li         .  ^  Others  will  require  the  additional  study  of  another  season, 
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and  the  suooeeding  report  will  contain  acoonnts  of  the  obsei 
Insects  injurious  to  agriculture  are  constantly  making  their  api 
either  through  importation  or  by  the  sudden  acquisition  of  des 
habits  by  sx>ecies  before  considered  innoxious ;  hence  this  branch  • 
requires  of  the  division  much  time  and  attention. 

The  correspondence  of  this  division  has  increased  greatly  du 
past  six  months,  and  it  is  entirely  beyond  the  power  of  the  cleri 
of  the  division  to  give  that  prompt  attention  to  inquiries  upon 
ject  of  insects  injurious  to  agriculture  that  come  from  all  pai 
country. 

During  the  latter  part  of  last  winter,  twenty  ounces  of  impoi 
worm  eggs,  the  majority  from  Japan,  and  the  rest  purchased  fn 
ble  French  deafliers,  were  distributed  among  some  fifty  persons 
of 'commencing  silk  culture.  The  reports  so  far  received  seem 
onstrate,  beyond  a  doubt,  the  possibility  of  tiie  successful  ci 
silk  in  almost  every  part  of  the  country.  Unskilled  persons  ha 
the  help  and  advice  of  the  department,  in  nearly  every  instance 
a  large  proportion  of  the  worms  successfully  to  the  spinning  p( 

Experiments  conducted  during  April,  May,  and  June,  1879, 
the  opinion  that  Osage  orange  is  but  little  inferior  to  Moru9  m% 
80  silk-worm  food  5  and  the  demonstration  of  this  fact  necess 
larges  the  possibilities  of  the  industry  in  this  country. 

A  correspondent  writing  from  Bengal,  India,  and  who  has  se 
apprenticeship  at  silk  raising  in  that  country,  with  an  additiona 
ence  of  five  years  in  the  business,  makes  a  proposition  to  the 
ment  to  transport  and  acclimate  the  "Tusser''  silk  worm  in  th( 
latitudes  of  this  country,  to  the  extent  of  one  thousand  poun( 
coons,  at  a  cost  of  about  $550,000.  This  species  of  worm  is  inc 
to  the  province  of  Assam,  in  Bengal,  where  the  British  Goven 
giving  much  attention  to  silk  culture,  and  is  of  a  hardy  natu 
most  prolific  spinner.  The  writer  says:  "If  America  cim  onl 
to  herself  a  fair  start  now  in  the  ^Tusser'  industry,  she  will  ad' 
by  it  to  her  manufacturing  revenues.''  K  furnished  the  means 
ralizing  his  favorite  "Tusser''  worm  in  America,  he  thinks  succe 
tain.  He  adds,  "With  the  Tusser  worm  fairly  fixed  iii  your  vai 
nent,  you  might  snap  your  fingers  at  all  the  silk-producing  con: 
the  world.'' 

While  I  cannot  recommend  the  beginning  of  operations  on  sc 
scale,  the  above  is  cited  to  give  an  idea  of  What  persons  of  int( 
and  experience  in  other  countries  are  doing  in  silk  culture,  an 
do  to  establish  it  here  if  encouraged.  And  it  is  believed  this  \ 
dustry  may,  by  careful  i)rocedure,  be  gradually  and  economi« 
tablished  in  many  portions  of  the  United  States,  with  vast  benej 
inhabitants. 

An  entire  reorganization  of  the  entomological  colle(!tion  h 
begun.    A  supply  of  new  cases  has  been  procured,  and  the  coll 
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teing  put  into  taoh  form  as  shall  best  insure  its  preservation  and  access, 
fbilit;. 

Whenever^  dnring  the  year,  word  has  been  received  of  any  insect 
ixruptiim  of  particular  interest,  an  assistant  has  been  sent  to  the  spot  to 
make  observations,  or  a  local  observer  has  been  employed,  to  insure  a 
tiioroagh  investigation  of  causes  and  a  more  intelligent  suggestion  of 
lemedies. 

In  addition  to  the  usual  work  of  the  Entomological  Division  during  the 
Bfixt  season,  a  series  of  experiments  wiU  be  instituted  for  the  purpose  of 
utilizing  the  knowledge  obtained  in  applying  remedies  of  various  kinds. 
Ttub  lesultSy  with  all  known  facts,  will  be  collated  into  an  accessible  form 
fcr  general  distribution.  This  will  be  a  work  of  considerable  magnitude  5 
but  it  is  one  which,  if  well  done,  will  prove  of  the  greatest  benefit. 

At  present,  what  is  known  about  remedies  is  scattered  through  the 
great  number  of  published  volumes  and  agricultural  periodicals.  Much 
of  it  is  doubtless  valuable,  and  much  is  worthless.  It  is  proposed  to 
etitically  try,  so  far  as  is  possible,  all  of  the  more  important  remedies, 
ttid  to  publish  in  compact  form  the  results. 

The  habits  of  and  remedies  for  insects  injurious  to  the  orange  will  be 
inade  a  special  study.  The  numerous  communications  received  from 
orange-growers  in  Cali|bmia  and  Florida  upon  this  point  during  the  past 
year  have  revealed  the  fact  that  here  is  an  almost  unexplored  field  to 
Ike  economic  entomologist,  and  that  it  is  of  the  greatest  importance  that 
lome  earnest  and  intelligent  work,  backed  by  sufiicient  means,  should 
be  done  in  this  direction  at  once. 

It  is  designed  to  resume  and  continue  upon  a  large  scale  the  biological 
collection  begun  in  1876  and  discontinued  since  then,  which  shaU  illus- 
tatte,  when  completed,  the  natural  history  and  habits  of  all  of  the  inju- 
rions  insects  of  the  United  States;  and  also  to  make  small  biological 
collections,  illustrating  our  more  common  injurious  insects,  for  distribu- 
tion to  the  agricultural  colleges  throughout  the  country,  so  far  as  the 
^ropriations  will  admit. 

The  division  has  never  been  better  prepared  to  do  efficient  work  than 
At  present;  but  several  assistants  and  an  additional  clerical  force  are 
necessary  to  meet  promptly  the  increased  demands  for  information. 

STATISTICAL  DIVISION. 

The  arduous  work  of  this  division  has  been  most  vigorously  prose- 
cuted by  the  small  force  now  at  its  disposal. 

As  will  be  observed  by  reference  to  the  detailed  report  of  the  statisti- 
cian, it  has  a  very  large  and  rapidly  increasing  correspondence,  both 
foreign  and  domestic. 

The  number  of  correspondents  is  now  considerably  in  excess  of  four 

dionsand.    They  have  been  selected  with  an  eye  to  their  intelligence, 

experience,  and  general  fitness  for  tbe  duties  which  devolve  upon  them. 

Host  of  their  communications  consis^t  of  replies  to  queries  propounded 
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by  the  departmeDt.  These  are  first  verified  by  the  statistician  by  eomr- 
pariaon  ^vith  the  most  reliable  data  attainable  from  other  sources,  theik. 
classified  and  aiTanged  in  the  tabulated  form  which  the  numerous  ac- 
companying tables  present.  Those  relating  to  the  growing  crops  ar^ 
first  compiled  for  issue  in  the  Monthly  Bulletin  of  the  departmenti. 
This  is  prepared  by  this  division  and  widely  disseminated  through  th^ 
mails  and  through  the  daily  and  weekly  press,  which  are  furnished  with. 
early  copies.  These  crop  reports,  and,  indeed,  all  the  statistics  of 
this  department  have  become  necessary  not  only  to  the  producing  agri- 
culturists, bitt  also  to  the  middlemen  and  consumers,  and  under  the 
untiring  and  careful  sui)ervision  of  the  statistician  and  his  painstaking' 
assistants,  are  becoming  noted  for  that  accuracy  which  should  charac- 
terize all  statistical  work.  The  labor  involved  is  not  only  arduous,  but 
of  an  intricate  character.  It  reciuires  discretion,  judgment,  and  expe- 
rience. It  cannot  be  intelligently  performed  by  novices,  nor  wiD  it  do  to 
intrust  it  to  those  of  careless  or  negligent  habits,  because  slight  errors 
in  the  calculations  might  prove  injurious  to  some  of  the  most  important 
interests  in  the  country.  A  liberal  inc];ease  in  the  force  of  this  division 
is  very  desirable.  Each  addition  to  the  list  of  correspondents  adds  to 
the  labor  of  this  division  and  also  augments  the  value  of  the  crop  reports 
in  accuracy  and  reliability. 

The  frequent  applications  made  to  the  department  for  statistical  in- 
formation by  agents  of  foreign  governments,  by  merchants,  and  by 
members  of  Congress,  have  all  been  promptly  met  in  a  satisfactory 
manner  by  the  facts  and  tigiues  collected  and  recorded. 

The  collection  and  tabulation  of  such  statistics  of  European  produc- 
tion as  bear  on  our  own  markets  have  been  made  a  subject  of  special 
care.  The  contrast  presented  as  illustrated  by  these  interesting  and 
instructive  tables  will  well  repay  the  study  necessaiy  to  digest  the  infor- 
mation conveyed. 

Investigations  regarding  the  "wages  of  labor"  and  the  "value  of  farm 
lands''  have  been  instituted  and  considerable  pi-ogress  made  in  their 
prosecution;  but,  owing  to  pressure  of  other  duties  and  inadequacy  of 
force,  the  work  was  necessarily  suspended  during  several  months. 

As  the  value  of  farm  lands  is  largely  dependent  on  the  price  of  labor 
for  their  productive  cultivation,  the  average  wa.^es  of  labor  becomes  an 
important  factor  in  successful  agriculture  as  well  as  in  the  present  and 
prospective  money  value  of  farms.  It  is  clear  that  the  taxes  on  an  un- 
productive farm  would  soon  consume  its  value.  As  production  is  im- 
possible without  labor,  the  cost  of  the  latter  becomes  a  vital  point  with 
the  agriculturist.  It  will  be  possible  to  pursue  these  interesting  inves- 
tigJitions  in  a  more  thorough  manner,  and  lay  the  resiUts  before  the 
country  in  such  a  way  a.s  ^vill,  it  is  believed,  be  productive  of  many  ben- 
efits, if  the  bill  entitied  "A  bill  to  encourage  inter-StJite  migration,"  iu- 
tro<luced  by  Hon.  W.  F.  Sapp,  of  Iowa,  at  the  second  session  of  the 
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Forty-fiftli  Congress,  and  wkich,  so  far  as  known,  was  warmly  approved 
of  by  members  of  Congress,  shall  become  a  law. 

The  report  of  crops  for  the  year  presents  the  same  gratifying  aspects 
as  that  of  last  year.  Although  the  yield  per  acre  in  some  instances  is 
below  that  of  1878,  the  increase  of  area  more  than  compensates  for  the 
dedining  average.  As  a  whole,  the  wheat  crop  of  the  coontry  is  un- 
precedented in  yield,  being  within  a  small  fraction  of  fourteen  bushels 
to  the  acre.  The  increase  in  area,  some  2.3  per  cent.,  is  not  so  large  as 
that  reported  last  year.  In  the  great  wheat-growing  States  of  the 
JTorthwest  the  same  climatic  influences  that  were  so  detrimental  in  1878 
were  again  felt  this  year,  and  the  yield  per  acre  in  these  States  the 
present  year  shows  little  variation  from  that  of  its  predecessor;  while 
to  the  States  contiguous  to  and  bordering  upon  the  Ohio  Biver,  but  in 
which  winter-sown  wheat  prevails,  there  was  an  extraordinary  product, 
hi  the  State  of  Indiana  the  yield  was  increased  from  sixteen  bushels 
per  acre  to  twenty  and  three-tenths.  In  fact,  the  ctop  in  all  the  coun- 
try was  above  the  average,  except  in  Texas  and  Kansas.  California  had 
a  good  crop,  but  not  as  large  as  in  1878.  The  acreage  of  com  was  in- 
creased this  year  about  three  per  cent.  Drought  in  the  South  Atlantic 
and  Golf  States  was  detrimental,  but  in  those  States  bordering  on  the 
Ohio  and  Mississippi  Bivers  the  season  was  favorable,  and  the  yield 
was  very  large.  The  total  product  of  corn  in  1879  is  some  two  hundred 
million  bushels  more  than  in  1878.  This  result  is  remarkable^  as  it  is  the 
fifth  consecutive  year  of  abundant  ci'ops. 

The  cotton  crop,  which  is  so  important  in  its  bearing  on  the  prosperity 
of  the  country,  because  it  furnishes  one  of  the  chief  articles  of  foreign 
export,  shows  a  slight  decline  from  the  yield  of  last.  year.  As  compared 
with  1878,  which  was  the  year  of  the  largest  production,  the  deficit  will  be, 
in  ronnd  numbers,  290,000  bales. 

^  the  product  of  other  important  crops  there  is  no  material  change, 
woept  that  the  shoi-t  yield  of  potatoes  in  1878  is  replaced  this  year  with 
*  Wl  crop.  Full  details  of  the  aggregate  production  of  each  of  the 
principal  crops,  together  with  area  i)lanted  and  the  estimated  value  of 
tte  same,  will  be  found  in  the  statistician's  annual  report. 

His  tables  afford ^uch  general  information  useful  to  the  thoughtful 

^er  m  the  handling  and  marketing  of  his  crops.    The  average-price 

W)le,  showing  the  difference  in  value  between  the  market  nearest  his 

^  and  in  New  York,  Philadelphia,  Baltimore,  and  Boston,  acquaints 

liin  with  the  average  cost  of  transportation,  insurance,  and  commission 

fiom  the  point  of  production  to  that  of  consumption.    The  wages  table 

w  very  instructive.    It  shows  that  ordinary  farm-labor  commands  most 

in  Kew  England,  where  education  is  universal,  and  the  laborers  are 

ooDsequentljr  intelligent.    This  advance  may  be  considered  a  premium 

on  intelligence.    In  the  South  and  West,  while  farm-labor  is  lower, 

being  generally  uneducated,  that  of  llio  intelligent  mechanic  is  eonsiil- 

eraMy  higher  than  it  is  in  New  England.    This  again  ]nay  be  considered 

2  AG 
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a  premium  on  educated  labor  where  that  commodity  is  scarce.    A  ca^<^ 
fill  examination  of  the  wage-tables  and  of  the  price-list  of  breadstuffo  ai*^ 
provisions  in  the  different  sections  of  the  country  will  enable  laborers  ^ 
determine  where  toil  is  best  rewarded,  after  deducting  the  cost  of  sal^ 
sistence. 

BOTANICAL  DIVISION. 

The  following  inquiries  concerning  the  botanical  collection  of  this  d^^ 
partmentare  sometimes  made:  What  are  theyt  What  are  their  uses  ^ 
And  what  are  theur  needs  Y 

The  botanical  collections  consist  of  prepared  specimens  intended  t9 
represent  every  species  of  plant,  shrub,  or  tree  growing  in  the  XJnitedl 
States,  and  to  some  extent,  also,  the  vegetable  productions  of  othec 
countries.    They  include  also  definite  and  authentic  specimens  of  our 
forest  woods  and  the  more  important  fruits,  cones,  and  seed8«    The 
foundation  of  this  herbarium  was  laid  by  the  numerous  collections  made 
at  different  times  by  the  government  expeditions,  as  the  expedition  to 
Japan  under  Commodore  Perry;  the  Korth  and  South  Pacific  exploring 
expeditions,  Commodore  Wilkes'  expedition,  the  Mexican  boundary  sur- 
vey, and  the  Pacific  BaUroad  surveys. 

The  botanical  collections  made  by  most  of  these  expeditions,  after  being 
properly  investigated  and  described  by  those  distinguished  American 
botanists.  Doctors  Torry  and  Gray,  were  deposited  with  the  Smithsonian 
Institution  until  the  year  1869,  when  an  arrangement  was  made  between 
the  Secretary  of  that  Institution  and  the  Commissioner  of  Agriculture 
by  which  the  botanical  collections  were  transferred  to  the  Department 
of  Agriculture,  and  committed,  to  the  care  of  a  properly-qualified  bot- 
anist connected  with  the  department. 

This  arrangement  was  entered  into  for  two  purposes :  first,  the  Agri- 
cultural Department  needed  the  services  of  a  botanist  to  give  attention 
to  critical  questions  which  were  continually  arising  as  to  the  nature  and 
qualities  of  certain  plants  which  attracted  the  attention  of  agricultur- 
ists in  various  parts  of  the  country ;  and,  secondly,  the  large  and  im- 
portant botanical  collections  of  the  Smithsonian  Institution  could  not 
be  made  practically  useful  without  the  employment  for  a  number  of 
years  of  a  competent  botanist  to  arrange  and  classify  them,  and  make 
them  available  for  purposes  of  study  and  reference.  The  opportunity 
thus  presented  itself  of  uniting  the  practical  wants  of  the  Department 
of  Agriculture  with  the  interests,  of  science  and  education  as  repre 
sented  by  the  Smithsonian  Institution. 

Since  the  transfer  above  mentioned  large  additions  have  been  made 
by  the  recent  government  surveys,  by  some  purchases,  and  by  some 
exchanges  with  foreign  governments.  The  herbarium  has  been  trans- 
ferred to  more  commodious  rooms,  and  many  new  cases  have  been  pro- 
vided, so  that  all  the  specimens  are  easy  of  access  and  measurably  well 
displayed* 
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This  collectioiiy  like  all  masenin  collections,  has  an  educational  char- 
acter. The  rooms  of  this  division  are  visited  by  thousands  of  persons, 
who  have  the  opportunity  of  examining  the  vegetable  productions  of  the 
Gountiy,  and  to  some  extent  comparing  them  with  those  of  other  coun- 
tries. Very  few  of  these  visitors  will  fail  to  gather  some  items  of  infor- 
mation which  will  be  a  source  of  pleasure  and  instruction  to  them,  will 
be  diffused  by  them,  and  thus  have  a  beneficial  influence  on  the  popular 
intelligence. 

The  department  receives  from  foreign  nations  by  way  of  exchange  and 
otherwise  many  valuable  specimens  of  woods  and  plants,  which  are  ar- 
ranged, verified,  and  classified  by  the  botanist  of  this  division ;  duplicates 
are  distributed  to  State  agricultural  colleges  and  other  institutions  of 
learning,  not  only  of  these,  but  also  of  American  forest  woods.  These 
distributions  have  been  highly  appreciated,  and  are  useful  in  promoting 
the  higher  education  which  is  demanded  by  the  times  for  intelligent 
agriculture. 

This  botanical  collection  has  also  a  special  scientific  value.  It  is  the 
ieastom  of  all  enlightened  countries  to  collect  at  government  centers 
|Bpecimens  of  the  productions  of  the  country,  both  for  practical  purposes 
^  for  the  promotion  of  scientific  knowledge.  These  museums  and  her- 
bachuns  bring  together  a  vast  mass  of  material  which  men  of  science  in- 
^^gate  and  classify,  and  add  to  the  stock  of  human  knowledge. 

Though  much  of  this  knowledge  may  be  technical,  and  useful  chiefly 
to  specialists,  it  is  necessary  to  the  fidl  development  of  those  sciences 
which  have  so  greatly  advanced  the  culture  and  prosperity  of  mankind. 
It  is  hardly  necessary  to  say  that  it  is  the  duty  of  the  government  to 
adyance  the  interests  of  education  and  science;  and  assuredly  there  is 
no  other  department  of  the  government  where  botanical  science  can  be 
more  appropriately  fostered  and  cared  for  than  the  Department  of  Agri- 
culture.  Here  is  the  place  where  information  respecting  every  vegetable 
production  of  our  vast  country  should  be  obtainable.    Among  the  thou- 
fiands  of  visitors  to  the  national  capital  are  those  who  are  interested  in 
education  and  science,  who  will  gladly  avail  themselves  of  the  opportu- 
nity here  offered  to  examine  the  productions  of  the  entire  country  and 
foreign  states. 

Although  much  of  the  botanical  material  is  special  and  scientific,  it 
should  not  be  forgotten  that  it  is  the  special  knowledge  of  the  botanist 
which  enables  him  to  make  those  critical  determinations  respecting 
Bpecies,  and  respecting  the  nature,  properties,  and  value  of  the  plants, 
some  of  which  are  supposed  to  have  valuable  medicinal  properties,  some 
which  demand  investigation  on  account  of  their  injurious  or  poisonous 
qualities,  others  for  their  economic  value  as  fibers,  cordage,  or  food, 
and  still  another  large  series  of  inquiries  respecting  the  native  grasses 
of  different  parts  of  the  country  and  their  respective  worth  for  cultiva- 
tion by  the  farmer  and  stock-raiser. 
Poring  the  last  four  or  five  years  there  have  been  no  botanical  col 
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lectors  on  the  government  surveys,  and  consequently  our  most  import) 
means  of  acquiring  knowledge  of  the  vegetation  of  the  Western  Tertr:: 
tones  has  been  cut  off.    As  has  been  stated,  in  this  department  full  a 
complete  information  should  be  obtainable  respecting  the  vegetal 
productions  of  all  parts  of  our  country.    As  explorations  are  p      a 
forward  into  remote  sections,  and  new  portions  of  our  territory  j 
brought  under  the  influence  of  civilization  and  cultivation,  new  planf:^ 
are  discovered,  and  this  division  should  have  the  means  of  keeping  full; 
up  with  the  progress  of  discovery,  if  not  of  itself  extending  these  difii* 
coveries. 

GPhere  are  certain  portions  of  our  country,  notably  Oregon  and  Wash- 
ington Territories,  regarding  the  vegetation  of  which  this  division  ia 
very  deficient  as  to  information  and  specimens,  and  means  are  very 
much  needed  to  place  a  good  botanical  collector  in  the  field  in  these 
regions  in  order  to  supply  these  defects.  We  have  mentioned  the  dis- 
tribution of  wood  and  botanical  specimens  which  have  been  made  by 
this  division.  There  is  a  large  field  in  this  direction  in  which  this  divis- 
ion could  greatly  facilitate  the  advancement  of  intelligent  agriculture. 
The  young  men  who  are  now  being  educated  in  our  Agricultural  Col- 
leges should  have  some  knowledge  of  the  prominent  vegetable  produc- 
tions of  the  different  parts  of  the  world,  and  this  knowledge  can  be  best 
and  most  easily  obtained  by  inspection  and  study  of  the  objects  them- 
selves as  they  are  presented  in  the  museum  and  herbarium,  -and  thii 
department  should  have  means  at  command  to  aid  these  institutions  in 
this  higher  agricultural  education.  Very  few  young  men  in  our  north* 
em  colleges  are  acquainted  with  the  cotton-plant,  rice,  or  sugar-canei 
even  as  they  should  be  represented  in  museum  specimens. 

This  department  should  be  made  a  center  of  difi'usion  for  these  and 
other  objects  of  agricultural  or  economic  interest. 

It  is  not  necessary  to  go  into  details  respecting  our  immense  forest 
wealth,  in  its  variety  of  400  species  of  forest  trees,  nor  to  a  considera- 
tion of  the  wants  of  a  system  of  forest  conservation,  but  we  may  say 
that  this  subject  properly  comes  within  the  domain  of  this  department, 
and  that  both  scientific  and  practical  talent  should  bo  employed  in  ita 
management. 

A  very  creditable  beginning  has  been  made  in  our  grounds  toward 
an  arboretum,  in  which  should  be  presented  in  a  living  state  specimens 
of  all  the  trees  and  shrubs  of  this  country  which  can  be  grown  in  this 
climate.  But  the  enlargement  of  this  arboretum  has  been  suspended 
for  several  years  on  account  of  a  want  of  means  to  provide  the  very 
small  necessaiy  outlay.  The  wants  and  interests  of  the  arboretum 
could  be  greatly  promoted  if  this  division  could  keep  in  the  field  one  or 
more  intelligent  and  capable  botanical  collectors,  who  would  be  able  to 
obtain  and  send  forward  specimens  of  trees,  shrubs,  seeds,  and  fruits, 
BO  that  hero  at  the  national  capital  there  might  bo  a  full  representa- 
tion of  the  vegetable  productions  of  our  country. 
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MICEOSCOPIST. 

In  addition  to  answering  the  numerous  correspondents,  both  in  this 
country  and  in  Europe,  the  microscopist  has  during  the  past  year  made 
a  number  of  original  investigations  in  relation  to  the  best  methods  of 
destroying  insects  and  cryptogamic  plants  which  prey  on  vegetation. 

He  has  also  made  microscopic  examinations  for  the  different  divisions 
of  the  department.  An  illustrated  paper  on  the  subject  of  edible  mush- 
rooms found  growing  in  great  abundance  in  the  United  States  has  been 
!  prepared,  and  will  be  published  the  coming  year  if  funds  for  that  pur- 
pose can  be  obtained.  A  number  of  microscopic  specimens  of  morbid 
tissues  for  photographic  illustrations  accompanying  the  report  on  the 
diseases  of  domesticated  animals  were  also  prepared  by  the  microscopist. 

He  has  also  made  investigations  relating  to  the  fungus  of  cotton  bolls^ 
measurements  of  starch  granules  of  sago,  causes  relating  to  sweet- 
potato  rot,  yellows  of  the  peach,  of  the  fungus  known  as  Rmotera  lacerata^ 
found  growing  on  the  leaves  of  the  Russian  apple-trees  in  the  depart- 
ment grounds,  &c. 

SEED  DISTRIBUTION. 

Besolutions  of  granges  and  other  agricultural  organizations,  letters 
fiom  all  parts  of  the  country,  favorable  comments  of  newspaper  editors, 
Md  last,  but  not  least,  the  hearty  indorsement  of  very  many  members 
^  Congress  to  whom  seed  distribution  had  blBcome  an  onerous  burden, 
leaving  them  little  time  to  give  to  their  duties  as  legislators,  and  prov- 
iii?  an  endless  source  of  annoyance  and  loss  of  popularity,  indorse  the 
^on  of  the  department  in  the  matter  of  distribution  of  seeds  according 
to  the  law,  which  directs  the  Commissioner  of  Agriculture  to  distribute 
06^  to  agriculturists. 

Through  the  four  thousand  regular  correspondents  and  through  in- 

inmation  obtained  £rom  other  citizens  of  the  different  counties,  as  well 

tB  from  the  prize  lists  and  reports  of  county  and  State  fairs,  lists  of  the 

best  formers,  numbering  at  the  present  time  from  ten  to  twenty  in  each 

coimty,  regardless  of  political  faith  or  anything  else  but  their  standing 

as  formers,  have  been  obtained  and  entered  on  our  books,  and  to  some 

of  these  individuals,  as  well  as  to  the  agricultural  societies  in  those 

ocmnties,  new  and  valuable  seeds  adapted  to  the  localities  are  sent  for 

experimental  purposes. 

While  the  limited  amount  appropriated  for  the  purchase  and  distri- 
tmtion  of  seeds  will  not  suffice  for  distribution  to  all  the  farmers  on  our 
books  during  any  one  year,  yet  something  new  will  be  sent  to  each 
oonnty  in  the  United  States,  and  with  diligence  on  the  part  of  the  re- 
oipieift  to  cultivate  and  save  seed  and  distribute  among  neighbors,  any 
new  or  improved  variety  of  grain  or  roots  can  soon  be  spread  over 
any  given  county.  The  advantages  arising  from  the  introduction  of 
improved  varieties  of  seed  are  better  understood  by  considering  the  effect 
in  the  uicreased  production  per  acre.    The  area  cultivated  in  wheat  in 
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tlie  United  States  aggregates  in  ronnd  numbers  thirty-five  million  a 
An  increase  of  one  bashelper  acre  -would  give  an  addition  of  thirty 
million  bushels  of  wheat  to  the  crop.  Thia  is  equivalent  to  $35,000 
Taking  the  past  six  years  o^  a  basis  of  calculations,  the  increased 
duction  per  acre  averages  1.2  bushels  per  acre  for  the  last  two  yi 
being  equivalent  to  a  gain  of  454,220,029  per  annum  in  that  time, 
number  of  acres  annnally  in  oats  in  the  United  States  during  the  pae 
years  averages  11,937,626  acres.  The  increased  production  per  acr 
the  introduction  of  tlie  "  Excelsioi  White  Schoenen"  oats  some  j 
Bincewas  some '2.5  bushels  per  acre,  and  a  like  increase  is  repo 
from  the  distribution  of  the  "Board  of  Trade"  oata  in  the  nort 
and  the  "  Kust  Proof"  in  the  Boathem  part  of  the  country  durinj 
last  two  years.  At  the  Btano  time  tiie  acreage  was  augmented 
and  a  half  million  acres.  Bnt  the  average  increased  yield  fairl 
tiibntable  in  like  period  to  improved  varities  of  seed  would  amon] 
forty  million  boshels,  worth  $15,000^000,  Such  substantial  advan 
apeak  so  eloquently  in  behalf  of  proper  seed  distribution  that  fui 
lemarbs  woold  seem  superfluous. 

The  following  tabular  statement  exhibits  the  quantity  of  seeds  pn 
and  distributed  to  each  State  during  the  past  year,  except  t  mi 
laneona  column,  in  which  it  was  found  impracticable  to  d>  ; 
State.  It  is  propw  to  say,  however,  that  the  system  of  keeping 
seed  accounts  has  been  so  changed  as  to  show  hereafter  the  desti 
of  all  the  seeds  distributed.  It  will  be  seen  that  a  marked  impi 
ment  baa  been  made  over  former  years,  the  number  of  packages  ha 
l>een  increased  by  nearly  half  a  million  over  that  of  the  preceding  ^ 

Tabular  ttof^nsnt  ihowing  thi  quanUly  and  land  of  *ted>  iieued  frovt  theSeedlHt 
Deparlmmt  of  Jgricaltare,  under  the  general  appropriatUm  act,  fr<m  July  1,  It 
JumSO,  1879,ti    ' 
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lAdltr  ilalentent  thowing  tke  qaantiiy  and  kind  of  »etd  itfutd,  ^o. — Continaml. 


KJadtotieediKot 

1 
...■ 

Faclmefie. 

1 

i 

ll 

r 

Z 
1 

, 

s 

1 

i 

jl 

Tofsl 

QDsrU... 

...do 

...do 

::t:z:: 
:::S: ::::;; 

PV" 

Pivnv- 

Pv«. 

p»»«. 

SM 

IS 

s 
ai 

m 

11 

:::::::: 

iS5 



i,o«e 

?■?!!! 

IM 

T62 

.V:::.. 

"1 

cm^.':^.. 

■■s 

*,!» 

p.p«,... 

3 

Wil 

"'"• 

it.»*a 

1«6,6B0 

M>,380 

3B3,«8;3aS,l»)|l,M&T» 

nrXBIKABT  DinaiON— SIBEASES  OF  DDME8TI0ATED  AlfDUU. 

InTeBtigation  of  the  dueasea  of  domesticated  animals  institated  and 
conducted  under  tlie  direction  of  the  department  has  not  been  entirely 
conflsed  to  diseases  of  a  purely  infectiona  and  contagioas  character,  but 
onbnoed  others  of  a  well-known  malignant  and  &tal  natore.  While 
tke  bets  and  information  elicited  are  of  the  moat  interesting  and  import- 
ut  character,  much  yet  remains  to  be  positively  determined  before  the 
ToA  can  be  regarded  as  con4>lete.  The  most  valoable  point  thns  f^ 
ntUed  is  that  the  disease  bo  long  known  throughout  tlie  entire  length 
ud  lireadth  of  the  coontry  as  "hog  cholera"  is  a  disease  accompanied 
hr  Uw  choleraio  symptoms,  is  a  purely  infectious  and  cootagioos  malady, 
.  and  is  oommonicated  from  one  animal  to  another  as  all  such  diseases  are, 
(iUier  by  inoculation  or  by  contact.  This  being  the  case,  notwithstand- 
iog  no  remedies  have  as  yet  be«i  discovered,  the  annual  losses  resulting 
fiom  the  malady  among  this  class  of  animals  will  be  greatly  lessened  by 
tiie  measures  taken  by  farmers  and  stock-raisers  to  prevent  the  commu- 
iiioation  of  the  disease  £rom  afTected  to  healthy  herds.  Indeed,  the  good 
l^ta  of  this  investigation  have  already  been  felt  In  a  marked  degree, 
■<  Qie  correspondents  of  the  department  report  a  great  dinuBatlon  of  the 
^mue  daring  the  past  sommer  as  compared  with  previous  years. 

In  most  cases  this  is  attribatable  to  better  care  of  the  animals,  and  to 
Cich  precautionary  and  preventive  measures  as  have  been  advised  by 
Aose  who  have  had  charge  of  this  investigation.  In  no  respect  has 
tte&tal  and  destructive  character  of  the  disease  changed,  but  it  has 
liMn  less  widespread  and  general  than  in  former  years.  It  is  confidently 
^)ed  that  the  experiments  now  being  conducted  under  the  direction  of 
tu  dqtartment,  and  which  are  in  charge  of  able  veterinary  surgeons, 
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will  result  in  the  discovery  of  either  a  remedy  for  this  tern    j  dei 
tating  disease,  or  establish  such  measures  of  a  sanitary  and  pi 
character  as  will  confine  it  to  very  limited  localities.    The  d 
proved  more  destructive  than  any  malady  heretofore  known  to  tl 
to  any  other  class  of  domesticated  animals  in  this  or  any  other  coun 
It  has  prevailed  in  the  United  States  for  nearly  a  quarter  of  a  c    ti 
and  while,  perhaps,  it  has  not  increased  in  fatality,  the  losses  oc 
through  its  instrumentality  have  increased  in  a  like  ratio  with 
creased  number  of  animals  produced,  until  the  aggregate  now      i 
reaches  many  millions  of  dollars.    Careful  returns  from  the  cor       a 
ents  of  the  department  show  these  losses  to  be  at  present  fix)m  $15,000 
to  $20,000,000  annually.    It  is,  therefore,  not  unusual  to  receive  int 
gence  from  some  of  the  large  hog-growing  localities  in  the  West  ti 
losses  in  single  counties  will  reach  the  large  sum  of  fix)m  $50,(] 
$80,000,  and  in  some  instances  as  high  as  $150,000  in  one 
through  the  devastating  operations  of  this  disease.    Neither  is 
rare  occurrence  to  be  informed  of  the  loss  of  an  entire  herd  of  thi 
and  apparently  healthy  hogs  within  thirty  days  after  the  malady 
made  its  appearance  among  them.    The  returns  of  the  Statistical  D: 
ion  of  this  department  show  the  number  of  hogs  produced  last  y 
upward  of  32,000,000  head.    This  number  is  greatiy  in  excess  of 
other,  class  of  meat-producing  animals  reared  in  this  country, 
shows  the  great  necessity  for  the  discovery  of  measures  lookini 
their  protection  from  disease.    Millions  of  dollars  are  involved  in 
trade,  but  it  is  not  alone  the  heavy  losses  annually  sustained  by 
farmers  that  should  claim  our  attention  in  a  consideration  of 
subject    The  fstct  of  the  existence  of  a  terribly  destructive  d 
among  the  swine  of  this  country  has  already  reached  many  Euroi 
markets,  and  our  salt  and  smoked  meats  have  been  prohibited  ei 
and  sale  at  ports  where  the  business  has  heretofore  been  remun 
tive.    While  it  has  not  been  shown  that  the  disease  known  as  siiv 
plague  can  be  communicated  to  man,  at  least  in  a  fatal  tyx)e,  yel 
diseased  animal  is  fit  for  food,  and  it  is  a  notorious  fact  that  m 
entire  herds  of  swine  are  slaughtered  as  soon  as  the  disease  is  c 
ered  to  have  made  its  appearance  among  them,  and  their  meat  ph 
upon  the  market  for  sale  and  ultimate  consumption. 

Equally  alarming,  and,  unless  effectual  measures  are  at  once  ado] 
to  stay  its  further  progress,  equally  disastrous  to  the  material  inter 
of  the  country  must  inevitably  prove  the  disease  known  as  pleuro-pi 
monia  among  cattle.  In  the  early  history  of  my  management  of 
affairs  of  this  department  I  called  the  attention  both  of  the  public 
of  Congress  to  the  fact  of  the  existence  of  this  dreaded  and  destruc 
contagious  disease  in  several  of  the  Eastern  seaboard  States,  and 
pressed  the  fear  that  it  might  be  speedily  transported  tb  the  great  cs 
ranges  of  the  West,  where,  when  once  located,  it  would  be  found  im 
Bible  to  eradicate  it    The  agitation  of  the  subject  was  continued  i: 
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nverd  of  the  States  where  the  disease  was  fouud  prevailing  inaugurated 
meaaoies  for  its  suppression.  Their  efforts  were  but  partially  success- 
fill,  tiie&ilure  being  attributable  alike  to  the  insuiRcieucy  of  the  appro- 
priation made  for  the  purpose  and  a  proper  concert  of  action  among  the 
States  immediately  interested.  Upon  investigation,  the  disease  was 
found  prevailing,  principally  among  dairy  cattle,  in  the  States  of  Con- 
Bfictacat,  Eastern  New  York,  New  Jersey,  Pennsylvania,  Delaware, 
Maryland,  the  District  of  Columbia,  and  .Virginia. 

In  New  York  City  and  vicinity  the  disease  was  found  to  prevail  to  a 
most  alarming  extent,  and  the  legislature  of  that  State  at  once  adopted 
measores  providing  for  its  speedy  suppression.  A  corps  of  able  veteri- 
nary surgeons  were  employed,  who  commenced  their  work  with  an 
energy  that  gave  promise  of  a  speedy  suppression  of  the  disease  by  the 
ttfest  and  only  effectual  method,  t.  e.,  by  the  condemnation  and  imme- 
diate slaughter  of  all  animals  suffering  with  or  infected  by  the  malady. 
A  large  number  of  animals  were  condemned  and  slaughtered,  but  it  was 
soon  found  that  the  appropriation  made  for  this  purpose  was  insuffi- 
eient,  and  the  work  had  eventually  to  be  suspended  for  the  want  of 
means  to  carry  it  forward. 

13u8  was  much  to  be  regretted,  for,  however  carefully  precautionary 
measures  may  be  observed,  until  a  further  appropriation  can  be  made  it 
will  be  found  almost  impossible  to  confine  the  disease  to  the  limits  it 
ooonpied  when  the  work  was  thus  summarily  suspended. 

Partial  efforts  for  the  suppression  of  the  malady  were  also  made  by 
the  States  of  New  Jersey  and  Pennsylvania,  and  possibly  one  of  two 
more  of  the  infected  States,  but  these  efforts  were  not  prosiBcuted  with 
fliat  energy  and  determination  that  characterized  the  work  inaugurated 
by  the  authorities  of  the  State  of  New  York.  Where  the  work  of  sup- 
PMihig  diseases  of  this  character  is  undertaken  by  the  States  sepa- 
Hktoly  and  individually  many  difficulties  will  be  encountered,  and  some 
tf  them  will  be  found  almost  impossible  to  surmount  or  overcome.  TJn- 
Itts  there  is  perfect  concert  of  action  and  entire  harmony  of  purpose  on 
the  part  of  all  the  States  interested,  but  little  good  can  or  will  be  accom- 
I^ed  in  the  end.  The  authorities  of  New  York,  by  wise  and  energetic 
^ffixrts  and  the  expenditure  of  large  sums  of  money,  may  extirpate  the 
disease  within  its  own  borders,  but  so  long  as  it  is  allowed  to  exist  in 
Mtiguous  States  it  is  liable  any  day  to  be  carried  again  over  the  bor- 
dfiiB  and  into  the  herds  firom  which  it  has  just  been  eradicated. 

GARDEN  AND  GROUNDS. 

The  chief  object  of  the  garden  of  this  department  is  the  propagation 
W  development  of  plants  that  are  likely  to  prove  of  general  utility. 

Ihe  area  devoted  to  this  purpose  is  entirely  inadequate. 

file  department  cannot  do  justice  to  itself  or  the  country  until  exi>er. 
miental  erounds  here  and  in  different  sections  of  the  countrv  are  nlaced 
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at  its  disposal.  There  are  many  semi-tropical  productions  of  great  com- 
mercial value,  which  can  now  only  be  treated  in  a  limited  way  as  tender 
hot-house  plants,  which  they  i)ractically  are  in  this  latitude,  and  are 
consequently  placed  under  conditions  for  propagation,  which  not  only 
limit  their  quantity  but  depreciate  their  value. 

There  is  pressing  necessity  for  increased  facilities  for  cultural  erpcsA" 
ment  to  test  the  practicable  cultivation  of  such  plants  as  the  oUve,  tBiBf 
arind,  banana,  pineapple,  coffee,  tea,  thcobroma  or  chocolate,  ctaaigPi 
especially  the  bergamot  or  otto  yielding  plants,  ginger,  pepper,  dnchot^ 
and  many  others  of  commercial  value.    There  are  sections  of  the  coutttafy 
whose  climate  will  admit  of  the  propagation  of  these  plants  in  the  op**^ 
air,  in  which  the  cost  of  production  may  be  put  to  a  practical  test.     ^ 
the  absence  of  means  to  provide  these  facilities,  the  department  flndB  ^^ 
impossible  to  fully  discharge  the  primary  duties  with  whicli  it  is  chj 
in  the  act  establishing  it,  viz.,  "to  test  by  cultivation  the  value  of      -^ 
seeds  and  plants  as  may  require  such  tests,  to  propagate  such  as  n     "  T 
worthy  of  propagation,  and  to  distribute  them  among  agricultuiistf 

Time  and  again  it  has  been  asserted  that  coffee  was  found  growixi 
wild  in  Florida,  but  an  examination  of  the  bush  and  berries  sent 
botanist  of  the  department  has  resulted  thus  far  in  disproving  the 
tion.  ' 

I  have,  however,  within  the  past  few  days  been  informed  by  Ex-Gk? 
emor  Gleason  that  he  himself  had  seen  coffee  growing  wild  on  Gape  ] 
cayne,  that  he  had  i)icked  the  berries,  and  that  a  grant  of  land  had  b 
made  to  a  company  to  induce  them  to  plant  coffee  on  the  peninsula. 

The  reason  does  not  appear  why  this  enterprise  was  abandoned,  bl 
abandoned  it  was  long  years  since,  and  the  record  and  memory  of  th 
attempt  have  been  almost  forgotten. 

Accurate  botanic  information  will  now  soon  be  obtained,  and  if  coffee 
is  growing  on  Cape  Bisca^Tie  the  fact  will  be  established. 

COFFEE. 

Whether  there  is  any  part  of  the  United  States  in  which  coffee  can 
be  cultivated  has  been  a  question  discussed  for  years  and  until  recently 
undecided.  A  practical  solution  of  this  question  has  at  last  been  reached 
by  !Mrs.  Julia  Atzeroth,  of  Braiden  Town,  Manatee  County,  Florida,  who 
has  sent  to  the  department  a  branch  of  coffee  grown  in  the  open  air  in 
her  garden.    In  her  letter  accompanying  the  coffee,  she  says : 

Gen.  W.  G.  Le  Duo, 

Commissioner ^  Washingion^  D.  C,  : 

Dear  Sir:  Yours  of  the  20th  of  last  month  arrived  safe,  and  I  can  assnre  yon  I  felt 
greatly  honored  to  find  that  yon  appreciate  my  experiment  in  growing  cofTee,  and 
that  mine  shonld  he  the  only  coffee  in  the  United  Statea.  I  feel  sure  it  can  be  ano- 
eesafuUy  grown  further  south  where  frost  never  comeS|  and  there  ia  an  abundance  oi 
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land  and  soil  suited  to  its  growth.    My  trees  are  now  attracting  considerable  atten- 
ticm.   Many  persons  come  to  see  them  and  ask  for  seed. 

Iharegiyen  some  seed  and  I  will  try  to  encourage  its  cultivation,  to  improve  the 
comitry  thereby.  That  is  why  I  tried  it,  and  now  I  feel  satisfied  it  will  be  a  success, 
if  £ur]j  tried.  I  came  to  this  State  some  thirty  years  ago,  and  am  one  of  the  first 
Mttlus  in  Manatee.  I  would  like  to  see  you  and  tell  you  my  experience  in  Florida. 
I  would  not  exchange  my  home  for  any  other  State  I  know  of.  Florida  needs  nothing 
tateneigy  and  indnstiy  to  make  its  people  independent. 

He  depaartment  has  supplied  Mrs.  Atzeroth  with  a  number  of  young 
trees  with  which  to  enlarge  her  experiment,  and  also  furnish  other  per- 
Bcxns  in  the  same  locality  and  further  south  with  plants  which  should,  if 
cairfully  planted  and  successfully  cultivated,  bear  coffee  within  five 
years. 

It  is  something  to  know  that  a  lodgment  has  been  effected  on  the 

3f  Florida,  and  though  four  trees,  so  far,  are  known  to  have  been 

jessfully  grown  and  fruited,  yet  whether  the  coffee  will  ripen  thor- 

ly  and  prove  as  profitable  here  as  it  has  in  other  countries  is  yet 

letermined. 

TEA. 

The  efforts  of  the  department  to  introduce  the  culture  and  manufac- 

*oie  of  tea  have  been  steadily  continued  and  with  a  fair  prospect  of  ul- 

"fciaiate  success.    Of  the  69,000  plants  distributed  last  year,  the  reports 

fe&ate  a  loss  of  about  one-half,  owing  to  carelessness  and  failure  to 

piotect  them  from  the  hot  summer  sun;  but  the  applications  of  the  far- 

^«8  are  numerous  and  the  distributions  of  the  department  during  the 

M  of  1879  and  spring  of  1880  will  be  continued. 

The  kaki,  Spanish  chestnuts,  English  walnuts,  olives,  camphor-trees, 
*nd  other  plants  and  vines  distributed  the  past  year  are  uniformly  re- 
ported upon  as  thriving  and  doing  well. 

There  have  been  distributed  from  the  garden  during  the  past  year, 
28,000  strawberry-plants,  9,748  grape-vines,  69,154  tea-plants,  13,921 
plants  of  orange,  olive,  fig,  and  semi-tropical  fruits  and  plants  of  vari- 
ona  kinds,  5,000  plants  of  Japan  persimmons,  70,000  scions  of  Bussian 
•pples. 

A  letter  from  an  intelligent  correspondent,  Mr.  Weaver,  of  Bogota, 
South  America,  whose  opportunities  of  observation  have  been  ample, 
^  whose  opinions  upon  the  cultivation  of  coffee  and  cinchona  are  en- 
titled to  considerate  attention,  is  produced  in  the  appendix  for  the  en- 
couragement of  those  who  are  inclined  to  help  the  department  to  make 
this  interesting  experiment. 

The  clerks  and  working  force  of  the  department,  under  the  able  direc- 
ti<m  of  the  chief  clerk,  have  accomplished  an  unusual  amount  of  valu- 
able laborj  but  if  the  force  of  the  department  were  doubled  every 
J^  for  the  next  five  years  it  could  be  employed  with  great  profit  to 
the  country. 

The  following  table  exhibits  in  a  condensed  form  the  appropriations 


28  RKPORT   OF    THE    COMMISSIONEB   OF   AORICUIjTUBE. 

made  by  Coiigi'ess  for  tliis  departmeut,  the  disbursemeiitii  atid 
pended  balance  for  tbe  fiscal  year  ending  Juue  30,  1879: 


CollKtSDgiUtlilloa 

Pnicbaae  ud  dlibribaUon  of  kciIb 

Xiperimcnlal  eudni 

IIUMIUD  And  herbuinin  .-,-^.^ 

JiunHnM,  caaet,  andnpiln 

bbonbuT 

DaottDsenlBxpciiKia— 

bnnoTaiuDt  of  Enmndi 

Prf^tamd  blnSag 

bnitie>tlii2  tbahaiblU  of  InMot*.  te,. 
IkraatlsatlDgths  riiaoaus  oT  awi^^  Icb. 
Xnetlimof  Asble 


For  tlie  pnrpose  of  comparison,  tlie  araoants  appropriated  fo 
Tariooa  departmenta  of  the  general  goremmeDt  for  the  fiscal  yea 
ing  June  30, 1S79,  is  herewith  appended: 


Object  of  Appropriation. 


Ez«eatlTe  proper 

SUta  Deputment 

TnaMoiy  Department...... 

War  Department ....,,.... 

MaTj  Demrtment ........ . 

Intmior  Department 

Poat-OfSoe Department .... 

Department  of  Justice 

Department  of  Agrionltnia 

Total 


IMUEDU.TE  NECESSITIES  OF  THE   DEPARTMENT. 

The  immediate  necessities  of  this  department,  beyond  the  appr 
tions  nsnally  made  for  its  ordinary  working,  may  be  stated : 

1.  A  laboratory  of  proiter  size  and  fully  equipped,  to  cost  not  1< 
$300,000,  with  a  snfflcient  appropriation  t«  meet  the  expenses  i 
additional  force  that  will  be  necessary  to  cairy  forward  investij 
in  a  larger  scale  than  the  present  laboratory  and  appliances  will  pi 
>nd  the  further  snm  of  $5,000,  made  available  immediately,  to  p 
xabor  and  material  necessary  in  the  pressing  work  of  this  division 

2.  An  experimental  farm  of  1,000  acres  of  ground,  in  the  neij 
lood  of  this  city,  and  five  experimental  stations  in  different  se 
if  the  coantry,  viz.,  one  in  California,  one  in  the  interior  of  the  con 
to  be  devoted  to  the  introdnction  and  preservation  of  the  beat  1 
)f  domesticated  animals  and  to  the  domestication  of  some  of  the  i 
*Ud  uTi'iniin  nf  thf  ■■nnntpi',  among  them  the  Bof^lo],  one  in  Texa 
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m  Florida,  and  one  in  New  York  above  the  latitude  of  Albany.  To  in- 
aagorate  these  farms  a  large  sum  will  not  be  necessary,  and  after  the 
first  year  the  expense  will  be  more  than  paid  by  the  results  of  the  culti- 
vatioD  at  each  station. 

3.  An  increased  appropriation  for  the  gardens  and  grounds  of  the 
department,  which  embraces  experimental  cultivation  and  propagation 
of  trees,  plants,  &c.,  for  distribution.  This  appropriation  should  be  in- 
oeased  to  at  least  $15,000. 

i  An  increased  appropriation  of  (5,000  for  obtaining  new  material, 
employing  labor,  and  otherwise  extending  the  benefits  arising  from  the 
museom  and  botanical  divisions  of  this  department. 

5.  A  renewal  of  the  appropriation  of  $10,000  for  the  examination  of 
the  diseases  of  domesticated  animals. 

6.  A  renewal  of  the  appropriation  for  continuing  the  investigation  of 
Uie  history  and  habits  of  insects  iiy urious  to  agriculture.  Ten  thousand 
dollars  at  least  should  be  annually  expended  in  that  direction  by  the 
department. 

7.  An  additional  appropriation  of  $6,000  to  continue  the  work  on 
forestry.. 

Permission  and  direction  to  occupy  and  plant  on  the  government 
'^on  the  Coteau  d'Prairie,  a  forest  conforming  to  the  width  of  the 
coteaa  and  extending  the  entire  length  of  the  elevated  land  from  the 
Northern  end  near  Bigstone  Lake  toward  the  Iowa  line. 

A  re-establishment  of  the  forest  which  once  gi^w  on  this  elevated 
hai  would  increase  the  value  of  the  government  land  far  beyond  the 
OMt  of  planting,  and  can  and  would  also  afford  an  opportunity  of  as- 
certaining the  meteorological  and  other  beneficial  changes  that  would 
probably  take  place  in  consequence  of  the  establishment  of  so  large  a 
body  of  timber  crossing  the  path  of  the  severe  storms  that  sometimes 
Bweep  with  terrible  energy  and  devastation  across  those  naked  plains. 
The  lands  are  owned  by  the  government,  and  they  can  be  reserved  from 
8JJe  for  this  purpose.    The  experiment  need  not  be  an  expensive  one, 
iKkr  can  there  be  any  doubt  about  the  favorable  result  even  as  a  profitable 
investanent. 

3be  same  thing  should  be  done  in  the  middle  plains,  commencing  at 
^  South  Park  and  running  southeast.  With  these  two  experimental 
faests  many  questions  now  discussed  could  be  settled,  and  much  knowl- 
^e  of  a  most  interesting  and  valuable  character  could  be  furnished 
to  the  people. 

A  tract  of  country  at  the  foot-hills,  on  the  east  and  west  side  of  the 
Boeky  Mountains,  usually  considered  an  arid  desert,  and  estimated  to 
he  equal  to  nearly  one-fifth  of  the  i)roductivc  area  of  the  United  States, 
^hen  irrigated,  has  been  found  to  be  astonishingly  productive,  especially 
ftr  all  tlie  cereals  that  are  commonly  used  for  the  support  of  human  life. 
The  inadequacy  of  the  streams  which  run  fi'om  the  mountains  uito 
Ui««e  plains  and  irrigate  the  country,  tlic  excess  of  the  po]>Tilation  of 


30  REPORT  OP   THE  COMMISSIONER  OP  AGRICULTURE. 

the  mines  wbich  demands  more  food  than  can  be  raised  upon  the  lajidi 
that  are  irrigated  from  these  streams,  and  the  general  welfare  of  thA 
section  requires  that  the  government  should  take  some  active  interest  ii 
ascertaining  whether  by  artesian  wells  in  different  locations  large  axea 
of  the  country  may  not  be  profitably  watered  and  made  productive 
The  exi)eriments  recently  made  by  the  French  engineers  in  the  grea 
deserts  of  Africa  are  well  worthy  of  imitation  in  this  country  wherev^ 
it  would  seem  practicable.  As  preliminary  to  more  extended  op 
tions,  an  appropriation  of  $50,000  to  be  immediately  available  sh  ^ 
be  made  to  examine  with  the  drill  the  i)racticability  of  irrigation  fro^ 
artesian  wells. 

A  building  for  the  exhibition  of  working  models  of  agricultural  nx 
chincry  is  a  want  long  felt,  and  which  would  be  of  the  highest  inters 
and  instruction  to  all  persons  visiting  Washington  from  all  parts  of  t 
United  States  and  from  foreign  countries.    Such  a  collection  could 
made,  if  the  building  was  furnished  by  the  government,  with  very  li 
expense.    Kearly  every  manufacturer  of  agricultural  machinery  wo 
be  glad  to  contribute  a  specimen  of  the  tools  or  implements  manufactuK 
This  building  should  occupy  the  southwest  corner  of  the  grounds,  i 
should  be  of  sufficient  extent  to  provide  for  some  years  in  the  future,  ai 
should  form  part  of  the  permanent  building  which  the  department  ^ri 
necessarily  require. 

In  every  county  in  the  United  States  in  which  agricultural  industri' 
are  pursued,  this  department  has  or  aims  to  have  a  principal  correspond 
ent  and  four  assistants.  These  should  all  be  furnished  with  sets  of  i 
struments  for  taking  the  temperature  of  the  air,  the  soil,  the  pressnreoi 
the  atmosphere,  and  the  degree  of  moisture  x)resent  in  the  atmospherei 
As  the  work  of  these  correspondents  is  given  gratuitously,  the  govern- 
ment ought  to  supply  the  instruments  necessary  for  making  the  observa- 
tions, and  an  appropriation  for  this  purpose,  and  for  furnishing  record* 
books  and  other  stationery,  should  be  made. 

Very  respectfully,  your  obedient  servant, 

WM.  G.  Le  duo, 
Commissioner  of  Agriculture^ 

The  President. 


To  the  Hon.  Wm.  .G.  LbDuo, 

Commtationer  of  AgriciUturtf  Wathingtofij  D,  C,  17.  S,  A,: 

Bib:  I  have  noticed  a  circalnr  issued  by  Iho  dcpartmeut  Reeking  information  in  ro- 
Kaid  to  coffee.  As  I  have  frequently  passed  throuj^li  the  cold-country  cofleo  region  in 
uUB  neighborhood,  and  have  made  it  a  point  to  iufurm  myself  as  to  the  particulars  of 
the  cidtaie  and  habits  of  the  plant,  I  take  the  liberty  of  writing  you  as  follows : 

It  iS'tnie  that  the  coffee  does  not  require  a  very  hot  climate.  In  fact,  that  which  is 
taiisd  in  ^e  colder  regions  is  most  highly  esteemed  and  brings  the  highest  price  in 
the  home  and  European  markets. 

Its  upward  range  is  limited  by  the  frost-line,  as  is  that  of  the  orange,  plantain,  and 

tenboo.    In  a  table  compiled  from  Bonssingault  and  Humboldt,  the  coil'ce  appears  as 

the  hardiest  of  these,  enduring  a  temperature  one  degree  colder  than  the  orange,  three 

oolderthan  the  plantain,  and  live  colder  than  the  bamboo.    Local  authorities  assure 

at  this  is  a  mistake  as  regards  the  orange,  which  is  more  hardy  than  the  cotl'ce.    An 

^glifth  writer  fixes  on  the  bamboo  as  a  test,  saying  that  wlieic.ver  it  grows  the  climate 

il  nitable  for  coffee.    There  seems  to  be  no  doubt)  that  the  coHeo  will  endure  more 

Qold  tiian  the  bamboo,  so  that  the  latter  fails  to  scr\'o  as  an  indication  of  the  northern 

limit  of  the  coffee.    And  for  this  reason,  both  the  coil'ee  and  the  orange  will  groTiv-  at  a 

iMight  BO  cold  as  to  prevent  their  having  fruit.    But  an  the  Southern  summer  has  a 

SVudoe  hot-conntry  temperature,  the  coffee  would  bear,  as  the  orange  does,  in  the 

MiiQii|  if  it  could  be  earned  through  the  winter. 

This  is  the  crucial  point.  Even  in  the  plantations  below  the  frost-lino  the  coffee 
■offion  at  times  from  an  extraordinary  visitation  of  frost,  or  from  the  cold  produced 
1>y  a  hail-storm,  and  it  is  generally  admitted  that  a  frost  will  kill  it.  On  the  other  hand, 
ttia  laid  to  grow,  in  peculiar  circumstances,  above  the  froift-line.  Here  in  Bogota,  for 
teaace  (temperature  60°  F.),  it  will  grow,  without  bearing,  in  the  open  air  about  the 
iKNiBeSjbut  it  will  not  live  out  on  the  plain  where  there  are  iVosts  so  heavy  as  to  often 
^  the  potato.  This  is  merely  an  illustration  of  the  fact,  well  understood  in  the  Nnrth, 
^t  a  frost,  like  a  dew-fall,  and  unlike  a  freeze,  can  be  guarded  against  by  a  slight 
wrwing-i-the  shadeof  a  tree  or  building  often  serving  to  protect  the  vegetation  in  its 
^^icinity  while  that  more  exposed  is  blighted.  Now  it  is  deemed  essential  that  the 
cofliBe-pIant  should  be  shaded.  The  usual  idan  is  to  plant  the  eotlce  and  the  plantain 
tofrther,  so  that  the  latter  by  its  rapid  growth  may  furuish  shade  before  the  coffee 
^MJBdsit,  Some  prefer  to  plant,  also,  certain  fruit-trees  to  take  the  place  of  the  plan- 
^  at  a  later  date.  The  excessive  heat  of  the  summer  in  the  Gulf  States  would  cer- 
t^Tcall  for  a  liberal  shadin<^  of  the  plantations.  The  question  then  arises  as  to 
''hether  the  shade  provided  lor  summer  would  serve  to  protect  the  plants  from 
frwt  in  the  winter.  As  I  have  no  personal  knowledge  of  the  severity  of  the  winter  or 
of  the  character  and  habits  of  the  trees  available  for  this  purpose,  I  cannot  form  even 
an  oplxiion  as  to  the  probability  of  the  success  of  the  experiment.  The  question 
JWi  itill  present  itself  whether  it  might  not  be  feasible  to  protect  the  plants  by 
«eping  the  ground  w^et,  whioh  is  sai<l  to  bo  siitHcient  to  savt^  the  j)Otatoe8  here,  or  by 
WTerings  of  straw,  or  by  smoldering  fires  raising  clouds  of  smoke  on  exceptionally 
cold  nights.  I  believe  that  the  large  profits  of  the  coffee  culture  would  warrant  even 
^iiMe  measores  if  they  wore  found  to  serve  the  pui*})Ose. 

The  best  crops  that  I  have  seen  have  been  on  a  rich  black  loam,  too  rocky  to  be 
*orked  with  the  plow,  and  on  the  slopes  of  ravines.  It  is  saiil  that  the  plant  dies  out 
uafew  years  on  clay  soil.  But  the  Liberian  ])lunt  is  said  to  ilourish  on  such  1)011.  It 
belongs,  however,  to  the  very  hottest  of  climates.  I  attribute  ilic  better  condition  of 
^plants  on  slopin<^  ground  to  the  fact  of  their  being  more  shaded.  If  the  shedding 
of  water  moi*e  readily  has  anything  to  do  with  it,  that  eould  be  effected  on  level 
pound  by  proper  drainage,  it  is  generally  held  that  the  coii'ee  will  not  Ilourish  on 
^n  ground,  though  the  l^st  plants  I  ever  saw  were  within  a  few  feet  of  an  unfailing 
atiesm. 

Thefiict  is  that  agriculture  in  tropical  countries  is  done  in  such  a  slovenly  manner; 
■>  few  experiments  are  tried,  and  those  few  so  carelessly;  there  is  such  a  lack  of  ac- 
^orate  observatiou  and  comparison  of  notes,  as  well  us  of  enterprise  and  sound  judg- 
^^*^  that  it  ia  difficult  to  arrive  at  broad  and  accurate  generalizations  on  many  of 
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these  subjeote.    As  a  rale,  eacli  man  attribntes  to  the  nature  of  the  plant  effecta 
arise  from  the  aocident-s  of  his  location  or  treatment. 

As  with  all  small  fruits,  the  perfection  of  the  colfee  berry  depends  on  a  good 
of  moisture.    In  the  tropics  the  principal  crops  follow  immediately  after  the  ( 
the  rainy  seasons,  and  if  the  rains  fail  the  crox)s  are  light,  as  the  berries  dry 
fall  off  without  ripening.    The  heavy  summer  rains  in  the  Southern  States 
probably  come  just  at  the  right  time.    But  I  should  not  advise  any  one  to  put 
lee  on  a  piece  of  ground  that  could  not  be  irrigated,  though  it  is  often  done. 

Practice  varies  in  regard  to  the  number  of  plants  to  the  acre.  After  looking 
plantation,  noting  the  plants  in  best  condition,  and  making  measurements,  I 
mined,  to  my  own  satisfaction,  that  the  best  way,  in  a  cold  country,  at  least,  ist 
in  rows  four  yards  apart  and  two  yards  apart  in  the  row.  The  branches  inter 
the  row  (which  some  regard  as  necessary),  and  the  distance  between  the  rows 
of  moving  about  for  cultivating  and  gathering.  By  trimming,  the  foliage  < 
made  as  open  or  as  crowded  as  may  be  deemed  best,  while  the  wider  spaces  b 
the  rows  allow  of  the  extension  of  the  branches  in  that  direction  if  they  she 
crowded  in  the  other.    This  gives  about  600  plants  to  the  acre. 

The  yield  is  estimated  sometimes  as  low  as  two  pounds  to  the  plant.  But  th 
onltivator  who  gives  me  this  figure  says  he  is  conYinced  that  the  increase  of  tl 
indefinitely  is  only  a  question  of  improved  cultivation.  A  more  asu£il  estir  a : 
pounds.  A  Scotchman  in  the  neighborhood,  who  has  brought  more  Intel  w. 
care  to  the  examination  of  the  matter  than  any  other  cultivator  here,  clai  • 
plants  under  special  cultivation  that  yield  ten  pounds  each.  This  is  abouv  luxi 
claimed  for  the  Liberian  plant.  No  one  could  foretell  what  would  be  the  re 
transferring  the  plant  to  a  country  whore  it  would  have  but  one  bearing  seai 
stead  of  two,  as  acre ;  but  it  is  natural  to  suppose  that  it  would  exert  itself  w 
ceptional  vigor  in  that  one  season.  In  all  probability  the  more  careful  and  jn 
treatment  that  it  would  there  receive  would  produqe  results  even  beyond  tha 
moniy  attained  in  this  country. 

It  is  claimed  that  the  Libenan  plant,  and  perhaps  some  others  in  the  hot  <n 
are  in  full  bearing  at  three  years  of  age.  This  is  not  true  of  the  colder  country 
they  just  begin  to  bear  at  three  years,  and  attain  their  maturity  at  from  live  t 
vears.  Here  is  the  chief  expense  of  getting  up  a  plantation.  The  first  inve 
has  to  lie  unproductive,  and  the  weeds  have  to  be  fought  unceasingly  throng 
years.  When  once  the  plants  obtain  their  growth  their  shade  kecx)s  the  weedi 
almost  without  further  attention. 

It  is  usual  here  to  estimate  the  expense  roughly  as  half  the  value  of  the 
That  raised  in  this  neighborhood  was  sold  last  year  in  Bogota  or  Honda  at  a1 
cents  per  pound,  and  the  planters  counted  that  half  clear;  that  is,  they  alio 
cents  a  pound  for  expenses.    The  Scotchman  above  mentioned  has  satisfied 
that  the  cost  of  pi*oduction  is  but  5  cents  a  pound. 

.  I  conclude,  then,  that  coffee  can  be  raised  successfully  over  a  large  part  of  Cal 
and  in  the  Lower  Colorado  and  Rio  Grande  Valleys,  where  irrigation  is  pract 
that  it  is  exceedingly  doubtful  whether  it  could  bo  raised  in  the  Gulf  State 
there  may  be  a  possibility  of  this  being  accomplished  through  careful  experim* 
pei-sisteut  effort,  having  a  view  to  the  discovery  of  a  method  of  cultivation  a 
to  the  climatx)  or  to  the  production  of  a  hardier  variety,  as  was  done  in  Kussh 
case  of  wheat ;  that  the  importance  of  the  matter,  viewed  in  relation  not  onlj 
aggregate  cost  of  importations  into  the  United  States,  but  considered  also  as  on 
most  profitable  branches  of  agriculture,  which  it  certainly  is,  would  justify 
any  outlay  necessary  to  test  the  question  systematically  and  thoroughly. 

There  is  another  matter  to  which  I  beg  leave  to  call  the  attention  of  the 
mcnt,  and  which  is  to  my  mind  less  doubtful  and  far  more  inix>ortant.    I  refer 

CULTIVATION  OF  TllE  CINCIIOXA. 

It  is  well  known  that  the  plantations  in  India  have  surpassed  the  most  sangi 
pectations  of  their  founders.     Some  of  the  Englisli  papera  have  reported  the 
yield  as  reaching  a  value  of  §8,000  per  acre.    I  consider  this  quite  iiossible,  in 
the  fact,  which  can  be  verified  by  tefereiice  to  the  trade  reports,  that  the  mossc 
bring  as  much  as  eight  sliillinj^s  a  pound  in  the  London  market. 

Now,  I  have  obsei*ved  that  Ihe  vincJiOHa  refjion  begins  just  about  where  the  coffee 
ends.  In  this  country,  as  in  all  South  America,  the  cinchona  has  been  exteri 
in  all  regions  readily  accessible,  so  that  it  is  a  matter  of  the  greatest  difficult; 
tain  a  sight  of  a  growing  tree.  But  in  passin<j;  repeatedly  through  forests  ir 
it  had  once  flourished  I  have  been  impressed  with  the  conviction  that  similar 
lions  could  bo  found  in  many  p.arts  of  the  Southern  :ind  Pacific  States. 

The  cinchona  seeks  the  heights  of  tho  mountains  where  it  is  snbjeet  to  frcqu 
itfttion5)  of  frost.  I  have  saiffthat  at  tho  altitude  of  this  city  (6^,0^^  f(i(it,  temj 
GO^  P.)  there  are  heavy  frosts ;  yet  the  cinchona  cordifolia  of  this  region  grows 
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ithoonadfoet  above  tliis  clovatiou.  ^ccurdin;;  to  Cross,  tbo  clucboua  region  bus  a 
tnmntare  varying  froiu  (}0^  tu  35"^  or  W^»  Tbis  in  all  above  tbe  IJost  line,  and  in 
nlgeet  to  oontinued  hail-storius  in  tbo  rainy  season,  and  even  to  freezing  in  tbe  upper 
pQrtioos.  One  of  the  uioet  valnable  and  most  easily  coltivated  of  all  tbo  varietieH, 
■  C^litewainig,  was  found  by  Dr.  Weddel  in  a  temperature  varying  from  60^  to  30<^.  C, 
MceMsi  mb  prince  of  cincbonas,  gro^vs  in  a  warmer  climate,  sometimes  roacbing  to 

It  is  evident  from  tbo  above  data  tbat  tbo  ciucboua  region  bas  a  climate  covering 
It  toast  forty  de^pnees  of  extreme  variation,  and  tbat  single  varieties  endure  a  varia- 
tion of  about  thirty.  Tbis  is  greater  tban  tbo  maxinmiu  variation  at  certain  points 
nathe  ^aoifio  coast.  It  may  be  possible  tbat  elevated  situations  could  bo  found  near 
t^cotb  in  which  these  very  grades  of  tempetaturo  are  reproduced.  It  is  true  tbat 
m  the  *  a-ooast  the  thermometer  rises  higher  even  tban  7(P,  but  it  is  yet  to  bo  shown 
whetlie    hth  chidiona  cannot  endure  a  northern  summer  of  a  few  mouths'  duration. 

That  calonlations  of  this  nature  are  only  approximate  is  shown  by  tbo  fact  tbat 
the  cin  oona  region,  as  described,  includes  the  entire  range  of  the  oak  and  nearly  tbat 
of  the  irahiut.  If  one  were  to  form  a  Judgment  as  to  the  range  of  these  two  trees, 
lM<'>d  on  obseryations  here,  be  would  have  to  concludo  tbat  they  would  Uourish  oiily 
io  tempeiatore  varying  from  fifty  to  seventy-five  degrees,  as  tbat  would  take  in 
their  upper  and  lower  bnes  on  tbe  Andes.  To  tell  one  who  knew  these  trees  only  as 
^nnd  tMre  that  they  would  survive  a  northern  season  of  cither  summer  or  winter,  would 
be  to  repeat  the  experience  of  those  who  tried  to  convince  tbe  King  of  Slam  of  tbo 
oxiiteDoe  of  ice.  It  remaina  to  be  discovered  whethcy  the  endurance  of  the  cindiona  may  not 
tttulornearlp  equal  thai  of  the  walnut^  oaky  willow f  ajyplc,  peach,  and  wild  cherry,  all  of 
«Ucl  mk  Of  hw  and  eome  a  lower  range  on  the  Andes, 

I  am  unable  to  learn  that  tbe  cinchona  is  lb  and  as  far  south  as  the  twentieth  parallel 
of  latitode.  Its  extension  north  must  have  been  limited,  as  Humboldt  suggests,  by 
thekmnesB  of  the  mountain  range  of  the  isthmus.  But,  whatever  may  be  uie  cause 
of  ita  limitation  on  the  south,  tbo  English  bavo  shown  tbat  it  may  bo  extended  on 
the  north  by  artificial  means.  Tbe  plantations  in  the  Pnnjuub  are  above  the  thirtieth 
pazaUel;  that  is  to  say,  at  the  same  latitude  as  the  Gulf  States,  New  Mexico,  Ajizona, 
and  Soathem  California,  It  is  true  that  the  Himalaya  Range  protects  tbe  Puujaub, 
Qsldn^  it  a  true  portion  of  tbe  tropics.  But  as  the  plantations  there  are  at  some 
etovatuHi  above  the  sea-level,  and  as  very  nearly  the  natui-al  conditions  as  to  temper- 
■tare  do  actually  exist  on  the  Pacific  coast  of  the  United  States,  there  seems  to  be  no 
uteoadent  improbability  in  the  supposition  that  tbo  culture  may  be  extended  further 
north. 

The  cinchona  seems  to  seek  a  dry  soil,  but  a  climato  afifordinz  plenty  of  rain  in  cer- 
tain parts  of  the  year.  Tbe  coasts  of  Northern  California  and  Oregon  would  fulfill 
the  eonditions  as  to  moisture ;  tbe  slopes  of  the  mountains  would  probably  furnish 
hiQy  ground,  very  similar  to  that  occupied  by  the  tree  in  its  native  habitat ;  while  I 
heme  that  the  temperature  would  admit  of  its  cultivation  even  north  of  the  mouth 
of  the  Columbia.  It  is  also  uncertain  as  to  bow  far  any  undue  dryness  of  the  atmos- 
phfliemay  be  overcome  by  irrigation.  Tbe  surprising  results  already  attained  in  tbe 
colfiTition  of  the  trees  prepare  us  to  expect  further  advances,  and  this  may  bo  one 
of  than  as  naturally  as  anything  else. 

It  is  well  blown  that  the  barks  produced  under  cultivation  are  much  superior  to 
the  natural  bark,  as  the  process  of  mossing  tbe  tree  causes  a  remarkable  development 
of  tile  alkaloids  in  which  their  virtue  consists.  Also  tbat  tbe  cultivated  trees  are  not 
deitioyed.  A  strip  is  taken  off  reaching  the  length  of  the  trunk  and  one-third  of  its 
ciKomference.  The  wound  is  then  dressed  with  straw  matting  and  kept  wet  until 
the  bark  forms  anew.  The  next  year  another  strip  is  taken,  and  so  on,  indefinitely. 
I  am  told  that  the  harvest  begins  when  tbe  tree  is  five  years  old,  but  am  not  in  a 
position  to  verify  the  statement. 

I  have  adenlated  roughly,  according  to  the  prices  of  land  and  labor  here,  that  a 
plantation  of  a  hundred  acres  might  l^  put  in  at  less  than  a  thousand  dollars  an  acre, 
*(>^ng  an  outlay — or  say  fifteen  hundred  dollars  to  cover  interest  and  aU  contin- 
C^es.  I  do  not  see  why  it  should  cost  more  in  the  States,  as  labor,  if  dearer,  is  pro- 
IHvtkmally  better.    Accurate  estimates  could  probably  be  obtained  from  the  English 

To  aom  op  the  matter,  I  believe  tbat,  with  a  wise  choice  of  sites  and  Judicious  treat- 

Bmi  togetner  with  a  careful  selection  of  tbe  proper  varieties,  tbe  cinchona  could  bo 

(         M  in  many  parts  of  the  Pacific  coast  and  probably  in  New  Mexico;  tbat  if 

''     -«wn  can  be  made  to  supply  tbe  place  of  a  naturally  moist  climate,  the  cultiva- 

^        be  carried  into  a  large  part  of  the  Colorado  Valley  and  Texas,  as  well  as  into 

"^         Georgia  and  Alabama,  and  thence  uorib  along  tbe  southern  slope  of  tbe 

-•fjlje.    isbonld  not  be  surprised  if  the  hardier  varieties  were  found  to  ffrow 

^  Virginia  and  Colorado  and  in  Arkansas,  in  fa\'orcd  situations  on  the  soutuem 

« tbe  Ozark  Mountains. 

ghly  convinced,  aa  I  am,  that  it  is  possible  to  onltiyate  the  cinchona  in  the 
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Unit^  Stmiet,  I  Tentnre  to  cail  the  aHention  of  the  de  nt  t o        mstter  m 

onerof  tkemotlimpcrtaiit  that  can  claim  attention,    j  i     n^"<*ui 

tiioA  the  Amerieaa  sspply  of  bark  ia^  becoming  rapidly  u       ^  ta 

ave  d€h»wtaML  eTeiy  yanr,  hnndred^of  thonsands  of  trM»  ucsiik  ^ «d,  >« 

biano^;  while  soaroely  Mty  effbrt  iamade  to  replace  t1  Jnl  m^iL 

barketlia#  weM  fonnerly  eotfMly  overlooked,  now  i         u^a  < 
Bome  districts,  while  few  places  in  these  conntrip"  nou  »       lin  uu » »«. 
mippiy  wiU-saonbeesdiaiuitedi  andtheEi       i       '^  ^'v  iLba 

soonoe  of  supply  for  tha  comm«rcaof  the  ^ 

come  somier  thaa  onr  people  expeet  it,  a{  ^^       w  ^ou 

war  of  the  United  States  witi^  any  fovetgn  ^»»  ^  «>^m.ip     )K , 

oftliiedmig,  which  is  a>  reai  necessity  In  i  »^^>.         c 

apjlatting  disaster  ae  the  dMtmotlon  of        .  »j         •< 

is  not  without  the  range  of  poanhillty. 

Nb^  oiUy  that ;  even  while  the  snpply  lasta  it  cm  never  be  too>  |       t.    1 
ingir  of  this  beneficent  remedy^  should'  be  plaeed*  and;  kept  wi      i 
peeieet  in  the  laud,  and  the*  govemment  fuldlls  its  highe^  m  ^         » 

by  a  wUie  foresight  themeaue  of  holding  in  cheek  the  mereiUa^  »««       .^ 
driven  a  Imndredarmiea  £cem  the  flehiaad  fills  wit&  teiner  some»< 
taoie^  theglobei 

WHJ 
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REPORT  OF  THE  CHEMIST. 

8lE4 1  have  the  honor  to  present  the  following  report  of  work  per- 
fcmed  in  the  chemical  division  of  the  department  since  the  27th  cf 
Mav,  1879 — ^the  work  accomplished  previous  to  that  period  having  been 
imuded  in  tlie  annual  rex)ort  for  1878. 

The  following  is  a  summary  of  the  work  done : 

L  Analyses  and  assays  of  minerals  and  ores,  including  calcareous 
and  pbosphatic  marls  (152  in  number). 

2.  Analyses  of  mineral,  spring,  and  ^ell  waters  (6  in  number). 

3.  Analyses  of  soils  (8  in  number). 

i  Analyses  of  super-phosphates  and  commercial  fertilizers  (20  in 
munber). 

5.  Analysis  of  rock-salt  from  Iberia  Parish,  Louisiana. 

6.  Analyses  of  wines  and  liquors  (13  in  number). 

7.  Analysis  of  paint. 

8.  Analyses  of  butter  and  oleomargarine  (5  in  number). 

9.  Analyses  of  poisons  (6  in  number). 

10.  Analyses  of  sugar-beets  (9  in  number). 

U.  Complete  proximate  analyses  of  grains,  including  corn,  rice,  wheat, 
wrglmm^  and  doura-com  (24  in  number). 
12^  Comi)lete  proximate  analyses  of  native  grasses  (52  in  number). 
13'  Complete  proximate  analyses  of  stalks,  bagasse,  and  leaves  of 

I  and  maize  (9  in  number). 
1%  Analyses  for  sucrose,  glucose,  and  other  solids  in  different  varie- 
►f      ghum,  maize,  pearl  millet,  sugar-cane,  watermelon,  &c  (232 

a5.  \A)mplete  proximate  analyses  of  medicinal  and  poisonous  plants  (7 
ta  number). 

Analyses  of  juices  from  sorghum,  maize,  and  pearl  millet  (59  in 
• 
*'•  V      plete  proximate  analyses  of  green  corn  and  cobs  (4  in  number). 
^^     iplete  proximate  analyses  of  precipitates  obtained  in  defecation 
|ni    .  from  sorghum  (3  in  number). 

^d.  jj^xperiments  in  making  alcohol  from  sorghum  and  corn-stalk 
5  in  number), 
analyses  of  baking-powders  (2  in  number). 

21.  Analyses  of  coffee-berries,  artificially  colored  (12  in  number). 

22.  Analyses  of  powders  used  in  artificially  coloring  coffee  (3  in 

«>.       in^tion  of  tannin  in  sumac. 

Analysis  of  ash  of  maize. 
«).  Analysis  of  sorghum  sugar. 

26.  Analysis  of  lignite. 

27.  Proximate  analyses  of  hay  (5  samples). 

28.  Analysis  of  salts  from  evaporated  lake  water,  Lake  View,  Oregon. 

29.  Proximate  analysis  of  tuckahoe. 

30.  Effect  of  cooking  upon  cane-sugar. 
3L  Analysis  of  fresco  efflorescence. 

32.  Experiments  in  making  sugar  from  four  (4)  varieties  of  sorghum, 
miUet|  sweet  com,  field  corn-stalks,  and  watermelons  (35  in  all). 

36 
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EXPERIMENTS  IN  THE  PRUiUJCTION  OV  SLaAli  FROM  SUlMiHUilS  ANJ 

MAIZE. 

During  the  past  season  there  have  been  made  several  series  of  inves 
ligations  lor  the  purpose  of  determining  the  development  of  sugar  ii 
the  juices  of  sevei*al  varieties  of  sorghum,  maize,  and  of  i>earl  mSlet 

These  investigations  appear  to  demonstrate  that  there  exists  lit 
diflference  between  the  various  kinds  of  sorghum  as  sugar-prodi 
plants ;  and,  what  is  quite  a  surprising  result,  each  of  them  is,  at  aiM» 
tain  period  of  its  development,  nearly  if  not  quite  as  rich  in  su; 
the  very  best  of  sugar-cane.    It  is  a  matter,  also,  of  extreme  p 
importance  that  this  maximum  content  of  sugar  is  maintained  for  a  uiH] 
period,  and  affords  sufficient  time  to  work  up  a  large  crop.    I      ie 
result  of  these  investigations  has  been  to  satisfactorily  explain  the' 
of  repeated  failure  in  the  production  of  sugar  during  the  past  quj    b 
of  a  century,  and  to  give  the  assurance  that  in  the  future  such  £aiiitr 
need  not  attend  this  industry.    For  the  purpose  of  making  clear  the  abov 
points,  the  results  obtained  in  the  laboratory  and  in  out-of-door  expeii 
ments  are  appended. 

The  varieties  of  sorghum  grown  and  subjected  to  continuous  invest! 
gation  during  the  season  were  Early  Amber,  White  Liberian,  Chinese,  aa< 
Honduras,  and  Pearl  Millet.  Besides  the  above  there  were  made  ver; 
many  examinations  of  other  specimens  of  sorghums  and  corn-stalks 
all  the  results  of  which  only  confirmed  the  general  principle  abov 
stated,  viz.,  the  i)ractical  equality  and  great  value  of  every  variety  < 
this  plant. 

Of  the  following  i)lates  the  first  lour  represent  varieties  of  sorgbiu 
grown  during  the  past  season  on  the  grounds  of  the  Department  i 
Agriculture  at  Washington,  and  used  in  the  experiments  of  the  chena 
cal  division  as  detailed  in  this  report.  The  drawings  were  made  by 
gentleman  employed  in  the  department.  The  designations  given  thei 
are  somewhat  difierent  Irom  those  cunent  in  some  parts  of  the  country 
but  are  conformed  to  what  are  believed  to  be  the  most  authoritati^ 
standaids. 

Plate  I  represents  the  Early  Amber  Sorghum,  the  favorite  variety  wi< 
planters  in  Minnesota  and  the  Northwest.    What  is  now  called  the  BE: 
nesota  Early  Amber  cane  is  claimed  as  an  imx)rovement  upon  the  Bar 
Amber  varieties  grown  formerly  in  diflferents  parts  of  Minnesotai  I 
Hon.  Seth  M.  Kenny  and  Mr.  C.  F.  Miller  of  that  state.    Acting  onti 
theory  that  cane  in  a  high  latitude  will  degenerate  if  grown  continuooa 
from  its  own  seed,  these  gentlemen  selected  the  finest  specimens  of  sec 
from  their  own  crops  and  sent  them  to  a  southern  latitude  to  be  grow^^ 
The  seed  product  of  this  southern  growth  was  returned  to  Minn< 
By  this  alternation  of  seed,  and  by  other  intelligent  processes  of  cm 
hey  have  succeeded  in  establishing  a  new  and  permanent  variety,  whj 
they  claim  to  be  more  productive  in  weight  of  cane  and  to  contain  a  high 
>er  cent,  of  saccharine  matter  than  any  other  grown  in  that  StJ 
This  claim  needs  to  be  substantiated  by  more  careful  and  extend 
^rvations  before  it  can  be  said  to  be  fully  established, 
liiessrs.  Kenny  and  Miller  describe  the  Early  Amber  cane  as  presenti 

Jie  characteristics  of  both  sorgo  and  imphee.'^    By  sorgo  they 
'he  Chinese  sorgo  (Plate  II),  and  by  imphee,  the  White  Liberian  {r 

£1),  and  its  kindred  African  varieties.     The  early  amber  receiv      i 
lame  from  its  eaily  ripening  and  from  the  bright  amber  color  w 
characterizes  its  sirup  when  properly  made. 

The  AarlT-  arnhpr  '•^n^  on  fhtk  f^eoartmeiit  grooiids  did  not  grow 
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he  white  Liberiau,  Its  seed-heads  were  of  moderate  fdlhiess 
f  dark  color. 

shows  the  Chinese  Sorghum  grown  on  the  department  grounds, 
is  about  that  of  the  Early  Amber.  Its  seed-heads  are  fbller 
compact  and  somewhat  resembles  a  head  of  sumac ;  hence  the 
^  Sumac  Cane.''  It  is  also  known  as  ^^  Chinese  Cane." 
I  represents  the  White  Liberian  sorghum  grown  on  the  depart- 
nds.  This  variety  is  rather  taller  than  the  Early  Amber.  The 
es  at  the  top  leaving  the  head  pendent ;  hence  the  synonym 
Bk.'^  The  seed-heads  are  shorter,  more  compact,  and  of  lighter 
the  Early  Amber. 

7  shows  the  Honduras  Sorghum  grown  on  the  department 

It  grows  about  one-half  taller  than  either  of  the  above  vari- 

se^-t-op  is  reddish  brown  and  spreading :  hence  the  synonym 

J  Top."    It  is  also  called  "Mastodon"  and  "Honey  Cane." 

ollowing  table  are  given  the  results  of  the  analysis  of  each  of 

in  the  successive  stages  of  development    It  will  be  observed 

aount  of  glucose  (or  uncrystallizable  sugar)  diminishes,  and 

ii;  of  sucrose  (or  true  cane  sugar)  increases.    It  wiU  also  be  ob- 

the  plants  diflfer  widely  in  the  date  when  the  sucrose  is  at 
um,  but  are  alike  in  this,  that  this  maximum  is  attained  at 

ae  degree  of  development  of  the  plant,  viz.,  at  full  maturity, 

1  by  the  hard,  dry  seed,  and  the  appearance  of  off-shoots  fix)m 

joints  of  the  stalk.    It  is  also  to  be  observed  that  the  heavy 

5tober  24,  which  was  sufficient  to  produce  one-half  inch  of  ice, 

use  any  marked  diminution  of  sugar. 

pose  of  comparison^  analyses  are  also  appended  of  three  varie- 
^r-cane  received  from  Louisiana,  which  arrived  in  excellent 
and  doubtless  fairly  represented  the  average  character  of  this 
gar-plant. 

>e  understood  that  tlie  result-s  of  these  tables  arc  to  be  taken 
B,  since  it  was  practically  impossible  to  secure  in  each  case 
stalks  for  examination  in  the  laboratory,  the  development  of 
jvery  case  corresponded  to  the  date  when  the  plant  was  cut, 
fore,  it  doubtless  happened  that  plants  talcen  from  the  same 
September  15,  for  example,  were  in  reality  no  further  devel- 
those  selected  a  week  earlier,  but  taken  as  a  whole  the  several 
malyses  are  convincing  as  showing  the  rate  and  progress  of 
int  of  saccharine  matter  in  the  plant.  • 

•ence  to  the  tables  it  will  be  seen  that  the  analyses  of  the  sev- 
ums  under  date  of  October  29  were  made  after  they  had  been 
to  a  very  hard  frost,  sufficient  to  have  formed  ice  one-half  inch 
ss,  and  this  eold  weather  continued  for  four  days  betbre  this 
5n  wa.s  made.  As  will  l>e  seen,  there  appears  no  diminution 
in  either  of  the  stalks  examined,  and  no  increase  of  glucose 
lit  of  this  freezing  and  continued  exposure  to  a  low  tempera- 
^  examination  of  November  8  was  made  after  a  few  days  of 
ther  bad  followed  this  cold  spell,  and  the  influence  of  this  sub- 
law  is  noticeable  in  the  diminution  of  sucrose  and  the  increase 
in  each  specimen  examined. 

lis  it  would  appear  that  the  ofievt  of  cold,  even  protracted,  is 
ras  to  the  quality  of  the  canes,  but  that  they  should  be  speed- 
l  up  after  freezing  and  before  they  have  again  thawed  out. 
matter  of  such  practical  importance  that  some  experiments 
made  to  learn  whether  the  sirup  prepared  from  the  juice  of 
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frozen  cane  differs  from  that  prepared  from  cane  not  frozen,  but  in  other 
respects  of  like  quality. 

The  Early  Amber,  Chinese,  Liberian,  and  Honduras  Sorghums  and 
the  Pearl  Millet  examined,  mentioned  as  having  been  grown  upon  the 
department  grounds,  were  all  planted  the  same  day.  May  15, 1879.  . 

The  relative  weights  of  the  different  kinds  of  sorghum  experimented 
upon  are  as  follows : 

Ponndi. 

Early  Amber,  average  of  40  stalks •...•..  1.73 

WMte  Liberian,  average  of  38  stalks —  1-80 

Chinese,  average  of  25  stalks 2.00 

Honduras,  average  of  16  stalks - 3.64 

Since  these  were  all  grown  side  by  side  and  upon  land  presumably  of 

Sual  fertility,  it  will  afford  the  data  for  calculating  the  relative  iCmoont 
each  variety  to  be  grown  per  acre. 


I 
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CHINESE  80RG0  CANE. 
Ctrnonyni:  SoacAC  Cane,  Chinbbb  Cahk, 

It  groundB  daring  the  ■!!— en  at  UTIll 


WHITE  LIBERIAS  CANE. 

SynoDym:  Goose  Nkck,  White  Impheu. 

ISnnni  upon  tli«  I>«}iBrtmi;iit  gromids  during  (he  gea«oB  vf  IStS.  I 


HONDURAS  CANE. 
BftimjiMi  Mastodon,  Spra:«cle-top,  Ho?iey  Cane. 
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tw         comparicion  the  fbllowing  analyges  of  sugftr 

t      sagar-oane  grown  in  Madias,  India,  are  giTen 

8      )re  divided  into  npper,  middle,  and  lower  tbirdg, 

2       t;  in  leugrth,  except  the  lower  tmrds  of  the  selected 

^  o  itset  in  length. 


^oiidle  of  mediam  goo4  oanaf . 


Upper 
third. 


7.630 

10.630 

2.640 

.807 

78.334 

.459 


100.000 


Middle 
tkird. 


a  470 

13.310 

1.510 

.259 

75.612 

.839 


100.000 


Lower 
third. 


8.S00 

13.370 

L540 

.233 

76.122 

.455 


100.000 


^^~-^»«»*. 


Pniidlf  of  feltottd  «•!»■. 


F^per 
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7.580 
9.490 
2.430 
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79.484 

.471 
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third. 


&650 
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.863 
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11.510 

2.860 

.333 

.497 

84.800 

14.550 

1.650 

.283 

.917 

82.600 

14.580 

L680 

.255 

.485 

88.000 

10.370 

S.630 

.690 

.510 

18.000 

14.980 

.808 

.398 

L076 

82.790 

15.119 

.775 

.881 

.984 

98.809 

100.000 

100.000 

100.000 

100.000 

100.000 

109.000 

7..  Februwy,  1879. 


ly  presenting  the  facts  developed  by  the  examinations 
u  >f  sorghum,  the  following  chart  represents  graphically 
r    alts: 

rved  how  closely  the  Early  Amber  and  Liberian  oorres- 

aevelopment,  being  almost  identical,  and  yet  being  dearly 

ss.    It  will  also  be  seen  that  while  these  two  varieties 

b  of  sugar  in  their  juices  equal  to  the  average  content  in 

I     -cane  by  the  middle  of  August,  the  Chinese  does  not 

lu    I  untU  the  last  of  September,  while  ihe  Honduras 

I     Ls  point  until  the  middle  of  October. 

\eu  also  that  after  having  attained  approximately  the  max- 

of  sugar,  this  condition  is  maintained  for  a  long  period, 

le  time  to  work  up  the  crop. 

true  that  had  the  season  been  longer  it  would  have 

the  Chinese  and  Honduras,  having  once  attained  this 

it  of  sugar,  would  also  have  retained  it;  but,  as  is  seen 

,  the  heavy  frosts  and  subsequent  warm  weather  which 

ut  November  24  caused  a  rapid  diminution  of  sucrose  in 

and  a  corresponding  increase  in  glucose. 

le  of  what  is  found  true  of  the  sucrose  is  clearly  shown  as 

>ment  of  the  glucose,  and  it  is  seen  that  a  minimum  quan- 

ined  is  continued  a  long  time,  and  that  this  minimum  is 

s  the  average  amount  found  present  in  the  sugar-canes. 

s  that  the  results  depicted  upon  the  chart  are  not  to  be 

Bly  exact,  but  the  general  fact  represented  is  without  doubt 

a  still  larger  number  of  observations  the  approach  to  true 

found  nearer  than  hero  represented. 

presenting  the  average  per  cent,  of  sucrose  in  sugar-beets 
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is  from  the  results  of  analysis  of  thirteeu  specimens  of  sugar-beets  gro^ 
upon  the  agricultural  college  farm,  Amherst,  Mass.,  and  analyzed  I 
Professor  Goessmann  {vide  Mass.  Agric  Kept.,  1870-71). 

An  average  of  all  the  examinations  made  of  these  four  sorghums  dori 
these  periodis  when  they  were  suitable  for  cutting  gives  the  foUowii 
results: 

Early  Amber,  from  August  13  to  October  29  inclusive,  15  analyse 
extending  over  78  days,  14.G  per  cent,  sucrose. 

Liberian,  from  August  13  to  October  29  inclusive,  13  analyses,  ext 
ing  over  78  days,  13.8  per  cent,  sucrose. 

Chinese,  from  September  13  to  October  29  inclusive,  7  analyses,  ex 
ing  over  46  days,  13.8  per  cent,  sucrose. 

Honduras,  from  October  14  to  October  29  inclusive,  3  analyses,  extc 
ing  over  10  days,  14.G  per  cent,  sucrose. 

Besides  the  investigations  above  mentioned,  there  have  been  made 
experiments  in  making  sugar  from  corn-stalks,  sorghums,  pearl  m 
&c.,  in  all  of  which  there  have  been  used  over  23  tons  of  stalks,    x 
result  of  these  experiments  has  been  to  fully  con^m  all  tJie  experii 
not  only  of  the  previous  year,  but  also  to  help  towards,  the  solutiuu 
certain  questions  of  the  highest  practical  importance.    In  every 
has  been  found  that  the  quality  of  the  sirup  obtained  has  been  prei 
such  as  the  previous  analysis  in  the  laboratory  of  the  juice  u^  i 
probable.    An  average  of  the  nine  best  sirups  obtained  showed  a  y 
centage  of  cane-sugar  pi*esent  equal  to  92.7  of  the  amount  origina 
present  in  the  juice,  while  an  average  of  the  nine  poorest  (i.  e.,  conta 
ing  the  lowest  percentage  of  cane-sugar)  showed  a  percentage  of  ca 
sugar  present  equal  to  90.1.  of  the  amount  present  in  the  juice. 

This  must  not  be  understood  to  mean  that  there  has  been  no  loss 
sugar  in  the  process  of  manufacture,  as  such  conclusion  would  be  on 
erroneous,  as  will  be  seen  by  consulting  tables  further  on  in  tl     r 

Below  are  given  the  detailed  results  of  33  experiments  in  tlie  j 
of  sirups  from  sorghum,  pearl  millet,  and  com-stEdks,  and  analyses  ux 
juices  from  which  these  sirups  were  made.    These  stalks  were  obtau 
from  neighboring  farmers,  and,  as  will  be  seen,  were  never  in  the  c 
dition  best  suited  for  working,  but  the  results  obtained  from  them 
however,  of  great  practical  value,  and  are  given  in  detail. 

The  last  column  represents  the  relative  loss  of  sucrose  in  making  sir 
a's  compared  with  the  glucose  present,  but  gives  no  indication  as  to  1 
absolute  loss  which  may  have  been  incurr^,  and  since  the  econ 
l)roduotion  of  sugar  largely  depends  upon  the  amount  of  this  h       i 
matter  is  discussed  more  fully  in  another  place. 
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Tlie  apparatus  nsed  in  the  experiments,  besides  a  few  barrels  and 
pails  for  lioMin<r  tiio  juice,  consisted  of  a  copper  tank  of  tlie  following 
dimensions:  4  Teet  3  incbcs  loug,  2  feet  3  inches  deep,  2  feet  3  inches 
wide;  a  galvanized  iron  pan  9  feet  long,  8  inches  deep,  3  feet  6  inches 
wide.  This  iron  pan  was  surrounded  by  a  wooden  frame  of  2-inch  plank 
so  as  to  support  the  sides,  and  each  pan  was  placed  in  brickwork  with 
chimney,  and  so  arranged  as  to  permit  a  fire  to  be  kept  below  it  in  direct 
contact  with  the  bottom.  In  the  case  of  the  copper  tank  the  flames 
played  about  the  sides  also,  so  as  to  heat  the  contents  more  rapidly. 
The  galvanized  iron  pan  was  such  as  could  readily  be  constructed 
by  any  ordinary  tinsmith  or  mechanic.  The  copper  tank  was  used  for 
defecation  with  lime;  the  galvanized  iron  pan  for  evaporation.  The 
process,  in  brief,  is  as  follows:  After  topping  and  stripping  the  com  or 
sorghum,  it  was  passed  through  the  mill,  and  when  sufficient  jaioe  had 
been  obtained  it  was  heated  in  the  copper  tank  to  a  temperature  of 
82<5  O.=180o  p.  After  the  juice  had  reached  this  temperature,  tliere 
was  added  to  it,  with  stirring,  cream  of  liipe,  until  a  piece  of  litmus 
paper  dipped  in  the  juice  showed  a  purple  or  bluish-purple  color.  The 
heat  was  now  raised  to  the  boiling  point,  and,  so  soon  as  .the  Juioe  was 
in  good  ebulition,  the  fire  was  drawn  and  a  thick  scum  removed  ftiHn 
the  surface  of  the  juice.  After  a  few  minutes  the  sediment  from  flie 
juice  subsided,  and  by  means  of  a  siphon  the  clear  liquid  was  decanted 
off,  leaving  a  muddy  sediment  which  was  equal  to  about  one-tenth  to 
one-twentieth  of  the  bulk  of  the  juice.  It  was  found  that  by  means  of  fhe 
stop-cock  at  the  bottom  of  the  defecator,  it  was  possible  to  draw  off  the 
clarified  juice  more  thoroughly  than  by  means  of  the  siphon,  so  that 
this  method  has  been  adopted  for  removing  the  juice.  It  is  only  neoee« 
sary  to  collect  in  a  separate  vessel  the  first  portions  of  juice  coming  Dram 
the  stop-cock,  which  are  turbid,  and  passing  these  through  the  bag  filter 
with  the  sediment.  This  muddy  sediment  was  then  drawn  off  by  means 
of  a  stopcock  and  filtered  through  a  plaited-bag  filter^  and  the  clear  fil- 
trate therefrom  was  added  to  the  liquid  previously  siphoned  oft  The 
clarified  juice,  which,  during  the  above  operation,  is  not  allowed  to  ooOl 
below  a  temperature  of  0(P  C.  or  150?  F.,  was  now  emptied  into  the 
evaporating  pan,  and  there  was  added  to  it,  with  stirring,  a  solution  of 
sulphurous  acid  in  water  until  the  lime  present  was  neutralized,  as  was 
shown  by  the  reddening  of  litmus  paper  when  it  was  dipp(^  in  the  juioe. 
The  evaporation  was  now  hastened  as  much  as  possible,  and  the  juioe 
concentrated  to  a  simp  at  a  boiling  point  of  112o  C,  equal  to  234®  P. 
or  thereabouts.  During  the  close  of  the  evaporation  there  is  great  dan- 
ger of  scorching  the  sirup,  and  this  was  obviated  by  allowing  only  coals 
beneath  the  evaporator  and  briskly  stirring  the  sirup  by  means  of  ped- 
dles 8  or  10  inches  wide.  When  the  sirup  reached  the  density  above 
indicated  it  was  drawn  off  into  wooden  tubs,  the  fire  having  previously 
been  drawn  from  beneath  the  evaporator. 

It  is  doubtless  true  that  many  failures  result  in  securing  a  crystal- 
lizablfe  simp  even  from  good  juice,  owing  to  the  operations  of  pressinsT 
of  the  cane,  defecation,  and  evai>oration  being  too  much  protracted.  In 
order  that  those  wishing  to  enter  upon  this  industry  may  know  what  is 
practically  attainable,  even  with  common  appliances,  the  following  data 
are  given: 

In  experiment  No.  3,  2,107  pounds  of  topped  stalks  of  Early  Ambec 
cane  were  pressed  by  the  mill  in  3^  hours,  yielding  975  pounds  of  juice. 
Tbe  time  required  for  heating  the  juice,  defecation  with  lime,  and 
evaporation  to  sirup  was  6f  hours.  In  order  that  the  inferior  character 
of  tiie  material  supplied  for  these  experiments  might  be  known,  specL 
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Bens  urere  taken  from  the  several  lot^s  of  stalks  in  exi)oriineT!ts  ¥os.  1, 
2,  3,  4,  aiid  it  was  fouiul  that  tbe  average  weight  of  the  stalks  iii  these 
lots  was  four  ouuces  each. 

In  most  of  the  exi>erimeiitft  above  recorded  the  juice  was  raised  to  the 
temperature  of  82^  C.  (180^  F.),  and  then  neutralized  with  milk  of  lime, 
but  several  exi)erimeiits  were  made  to  leani  the  effect  i)roduced  by 
neirtralization  with  lime  at  different  temperatures. 

hk  experiment  No.  4  tlie  juice  was  divided  into  two  portions,  and  the 
lime  was  added  to  the  one  portion  at  40^  0.  (104o  F.),  to  tlie  other  por- 
tmi  at  2S>^  C.  (77^  F.) ;  and  the  portions  wei*e  separately  e^^porated  to 
Birap. 

In  experiment  No.  13  tbe  lime  wa^  added  directly  after  the  juice  was 
obtained  from  the  mill,  the  temperature  being  16^  C.  (61^  F.). 

In  experiment  No.  18,  the  lime  was  added  at  80^  C.  (170o  F.). 

In  the  above-mentioned  experiments  the  results  were  entirely  satis- 
finctory,  and  seem  to  indicate  tiuit  the  neutralization  by  means  of  lime 
may  be  effect>cd  at  any  sta^^e  below  82^  0.  No  experiments  were  made 
in  uentrali2iii^  at  higher  temperature  than  82^  C. 

An  experiment  wiis  al^H>  made  to  determine  whether  splitting  the 
oanes  belbre*  they  were  passed  tJirough  the  mill  would  increase  the 
I)eTeentage  of  juicic  obtained  from  the  stalks.  One  hundred  ]>ounds  of 
butt  ends  of  Honduras  sorghum  were  split  lengthwise  and  then  passed 
fhrongh  the  mill.  Another  parcel  of  one  huudre<l  xK)unds  of  butt«  of 
the  same  variety  of  sorghum,  equal  in  all  respects  to  the  previous  lot;, 
was  passed  through  the  mill  wiUiout  splitting  them.  The  results  ob- 
tain<Hl  were  aa  follows :  Percentage  of  juice  obtained  from  split  stalks, 
64  per  cent ;  i)ercentage  of  juice  obtaine<l  from  unsplit  stalks,  57  p^ 
cent. ;  from  which  it  would  appear  that  in  this  case  at  least,  tlie  previous 
splitting  of  tiie  stalks  occasioned  an  appreciable  loss  in  juice. 

In  plate  27  the  ap])aratus  used  in  these  experiments  is  ligured,  show- 
ing the  relative  position  of  mill,  pans,  &o. 

^TwD  pans  onl^^  are  represented  as  being  in  use,  vis.,  the  defecating  pan 
upon  the  left  hand  in  the  wood-cnt  and  the  evaporator  upon  liie  right 
hand.  The  stop-ooeks  by  which  the  contents  of  the  defecatinir  pan  are 
removed  is  not  shown  in  the  plate,  being  concealed  by  the  small  evapo- 
nlar  in  irout.  A  space  of  about  two  feet  separates  the  brick  work  un- 
deraoeath  Uie  sevend  pans,  permitting  one  to  pa«s  easily  about  them. 

ISie  apparatus  represented  in  the  rear  is  used  for  making  sulphurous- 
acUl  solution,  and  consists  of  a  small-sized  hot- water  tank  for  kitchen- 
rauge,  about  40  inches  long  and  10  inches  diameter.  Into  this  powdered 
chaioeal  and  oil  of  vitriol  are  put,  and  the  sulphurous  gas  is  passed 
through  iron  pipes  into  a  wash-botUe  containing  oil  of  vitriol,  and  from 
fbence  into  a  barrel  nearly  filled  with  water.  A  safety  tube  is  connected 
irith  the  wash-bottle  to  prevent  any  possible  rushing  back  of  the  water 
into  the  generator  in  case  of  tlie  withdrawal  of  the  heat.  By  tiiis  ap- 
paratus a  barrel  or  two  of  the  solution  may  be  made  in  a  short  time  and 
at  an  expense  not  over  75  cents  per  barrel.  For  two  barrels  there 
wonid  be  required  75  pounds  of  oil  of  vitriol  and  7  pounds  of  powdered 
chffircoal. 

A  few  of  the  experiments  made  give  a  reasonable  basis  for  estimating 
the  probable  yield  of  simp  and  sugar  to  the  acre;  and,  therefore,  an 
approximate  estimate  of  the  cost  of  producing  sugar. 

Below  is  a  tabulated  result  of  a  few  of  the  experiments  from  stalks 
pown  u]xin  the  grounds  of  the  department.  These  stalks  were  grown 
m  rows  3  feet  apart  and  in  drills,  and  although  a  good  crop,  there  is  no 
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doabt4)at  that  npon  good  land  the  eslamated  ;ie1d  to  tiie  acre  conld  be 
obtained: 


TuiBitofc 

k 

£ 

11 

II 

i 

s 

IS 

S,fM 
2.  its 

1397 
■2.015 

The  first  and  second  columns  frivo  tlie  restdts  actnally  secnred,  bnt 
the  eevera]  juicen  were  not  in  tliitir  )>e»t  condition  nn  compared  vith 
the  resolta  given  In  tiie  first  tabic.  Thn  third  colnmn  is  the  amount  of 
simp  the  aame  weight  of  stalks  wonld  liave  yieldpd  had  they  been  cat 
at  tiie  proper  time.  The  jnice  obtained  front  tho  stalks  by  the  imper- 
fect means  at  command  of  tJie  department  ^as  little  more  than  half  the 
amonnt  present  in  the  stalks. 

The  foorth  column  represents  the  resnlts  attainable  by  the  use  of  a 
raiH  that  woold  give  70  per  cent,  of  jnice  from  the  stalks;  a  reanlt 
which  is  ^ssible,  and  which  is  claimed  by  mannfactnrers  of  mdls. 

(There  la  no  doabt  bnt  that,  when  the  present  industry  shall  have  Be- 
cured  the  employment  of  the  capital  and  scientific  ability  which  hag 
developed  the  beetrsngar  industry,  even  these  rcsnlte,  which  may  appear 
extravagant  to  many,  wiU  he  assured. 

Although,  as  has  been  stated,  these  sirups  were  obtained  finjm  stalks 
in  which  the  maximum  content  of  sugar  had  not  yet  been  developed, 
they  did,  however,  all  crystallize  well,  and  all  yielded  excellent  BUfrtv. 

At  the  present  the  sugar  has  been  separated  from  the  Chinese  soi^nm. 
simp  only,  which  yielded  in  the  first  crop  of  crystals  54.7  per  cent, 
of  its  weight  in  sugar;  the  Early  Amber  sirup,  which  yielded  47.5  per 
c^it.  of  sugar;  and  from  the  field-corn  sirup,  which  yielded  39.3  per 
cent,  of  sugar.  This  latter  experiment  is  worthy  of  especial  mention, 
since  the  result  secured  is  not  only  most  surprising,  but  contrary  to  an. 
tdmost  universal  belief.  The  corn-stalks  used  wci-e  of  three  varietiea : 
Lindsay's  Horse  Tooth,  Improved  Prolific,  and  White  Dent — ^three 
coarse-growing  white  field  corns.  The  stalks  grew  in  drills  3  feet  apart, 
and  about  9  or  10  inches  apart  in  the  drill.  The  ears  were  plucked  after 
they  had  thoroughly  ripene^l,  and  the  husks  were  dead  and  dry.  G^e 
com  was  plnmp  and  sound,  and  yielded  at  the  rate  of  69.1  bushels  of 
shelled  com  (56  jwands  to  the  bushel)  to  the  acre  The  stalks  were 
then  topped,  stripped,  and  crushed,  and  the  juice  proved  to  be  the  best 
iuice  yet  obtained  from  corn-stalks,  at  any  period  of  growth  or  of  any 
variety. 

Below  are  given  the  results  of  the  examioatlon  of  the  stalks  of  Egyp- 
tian sugar-corn,  Honduras  and  Early  Amber  sorghums,  and  the  leaves 
Irom  the  same.  This  examination  was  made  for  the  purpose  of  deter- 
mining  tbe  loss  of  sugar  in  the  method  employed  in  ids  extraction,  also 
to  determine  the  relative  nutritive  value  of  the  leaves  and  stalks, 
pressed  and  nnpressed.  The  stalks  selected  were  split  lengthwise,  so 
that  a  fair  average  might  be  taken,  and  one  half  was  dried  thoronghly 
without  pressing,  and  the  other  half  was  passed  through  the  mill,  and  thB 
bafasse,  or  preyed  stalks,  carefully  saved  and  dried. 
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A  dfltermiDatioQ  of  the  proximate  constitnenta  of  the  dried  leaves, 
ittalkB,  Mid  bagasae  ia  given  below,  from  which  it  will  appear  that  there 
Htm  remaina  a  large  amount  of  sugar  in  the  bagasse  which  the  procesi; 
employed  failed  to  remove  from  the  cane  or  stalks,  also  that  the  per 
OKrt.  of  Btarch  componnds  ia  greater  in  the  pressed  than  in  the  unpressed 
Btalks,  and  that  the  percentage  of  nitrogenoua  mattvr  remains  nearly 
tlw  iftme.  Since  the  nutritive  valne  of  the  pressed  stalks  is  nearly  if 
notqnite  equal  to  that  of  the  nnpressed  stelks,  weight  for  weight,  and 
IS  they  are  left  in  a  mechanical  condition  suitable  for  their  preservation 
H  peen  fodder  by  the  system  of  ensilage,  it  wotdd  appear  desirable 
thM  experiments  be  made  leading  to  their  atilizatioii  for  this  pnrpose. 
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Bjieferenee  to  the  two  preceding  tables,  it  will  be  seen  that  a  very 
■'?B  percentage  of  the  eugar  was  lost  by  the  method  employed  in  its 
PWdnction. 
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The  amonnt  of  «ngar  in  tlie  Early  Amber  cane,  dry,  is  to  the  amoiinl 
present  in  the  Early  Amber  bagasse,  dry,  as  100  is  to  55.74. 

In  Honduras  caue,  dry  :  Honduras  bagasse^  dry  :  :  100 :  67.08. 

In  Egyi)tian  sugar-corn,  dry  :  Egyptian  sugar-corn  bagasse,  dry  : :  100 : 
38.75 

As  will  be  seen  from  these  analyses — 

Percent 

The  Hondnras  cane,  fresh,  contained  sngar • 7.GS 

E^ly  Amber  cane,  fresh,  contained  sngar '. 8.4S 

Tbe^^yptian  sngar-com,  fresh,  contained  sngar 3.9^ 

While  the  sngar  ^maining  in  the  bagaeee,  calcolated  to  the  frMfa  eftoe  Wlileli 
diMd  these  bagasses,  gave  as  foUows : 


tft. 


Hondnnu  Bot^hnm,  sngar • .••••••••« 

Early  Amber  sorghnm,  sugar ...«  ..••••  ...••• ..•••.  ..••••  .••••.    3. 

figSr|»tiati  «iigar-«oni,  sugar «»•••  •«• .««••»  •»••••  •••»••  •*«..  •••• . ••    1. 


I 


»y  n 


in 


In  otiker  words,  it  will  appear  that  there  WM  occasioned  ft  Knmi  of— 

4G.4  per  cent,  of  the  sugar  present  in  Hondnrai  sorghum. 

S7.4  per  cent,  of  the  sugar  present  in  Early  Amber  sorghnm. 

28.9  per  cent,  of  the  sugar  present  in  Egyptian  sugar-corn. 

Tke  importance,  therefore,  of  a  good  mill  cannot  be  ove;       1 
and  it  is  desirable  that  efforts  be  made  to  devise  some  pr<K 
iMBlts  a»pr(»imating  those  obtained  in  the  ex^tu^tion  oi  e 
bests  shall  be  Attaim^,  since  it  is  obvious  that,  should  ' 
MttStry  be  ccmdacted  in  so  wasteful  a  manner  as  is  t     i 
B0g9sc  from  cane  or  from  sorghum,  this  important  indi 
survive  a  year,  even  in  Uiose  countries  most  favorably  dr 
retgard  to  the  production  of  beet  sugar. 

IW  convenience  the  following  results,  whidi  were  obtmned  last  ytar, 
Bi^  «i{)pended,  since  these  experiments  were  only  confirmsd  this  year, 
iMit  the  results  have  not  been  tabulated. 

In  the  experiments  made  with  corn-stalks  the  stalks  were  invariablj 
stripped,  tiie  tops  being  cut  ofi^  at  about  the  second  joint.  The  peroeat 
ibge  of  stripped  stalks,  leaves,  and  tops  is  given  in  this  table : 


rv  c< 

IS 


Com^ttalkt. 

Percent  of 

■tripped 
•talks. 

Per  cent  ol 
leaveeaad 
tope. 

Ko.l 

67.57 
58.69 
67.46 

S2.43 

No.B ^ 

8L31 

liroA.S  And  4.... ................ ......a. ...... ..................... .--. -. 

31W 

ATenufe.........  •.■..■•••••.•••.•••.■•••••■■••..••••■•>■..■•.■. ........ 

67.91 

32.  <N 

Ill  those  cases  where  the  sorghum  was  stripped  and  topped  t#ie  fci 
losing  percentage  of  stripped  stalks  and  of  leaves  and  tops  was  obtained: 

Sorikiim. 

Percent  of 

Perowt« 

kjftveeMM 
topa. 

No.  6 

72.«7 
72.55 

tl 

»o.« 

27 

ATCTE^e..... •.•••■■•••••■..•••.•..•••.••••■. ...a.  ••.•••..••••..  .....••• 

72.61 

37 

On  aooonnt  of  tiie  trouble  in  stripping  the  stalks,  exp«r     » 
made  with  stalks  unstripped,  the  tops  alone  being  removecii  i 
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experiments  appear  to  prove  tliat  this  troublesome  operation  of  strip- 
iring  may  be  avoided  without  any  diminution  of  the  imiount  of  juioe  or 
of  sugar  obtained  therefbom. 

Below  are  tlie  results  obtained  from  stripped  and  unstripped  sorghum, 
d^cnlated  to  the  raw  stalks  used. 

B  J  raw  stalks  is  meant  the  stalks  as  they  were  cut  in  the  field— 'leaves^ 
topSy  and  all« 


8«Tgkaftb 


■•i*a4idBiaildan.^^iMaMkiirihi 


telpped  601 


6org%ii]n,  tiro  eTperhnenta  ... 
'  aoftliiftiB,  fit«  experidients. 


toniw6t(6lkt. 


15.02 
49.60 


MkiiMBBAMaMMBMI^Mb^k«^A«ate*M« 


eMit  6frup 
iB  Jttie«. 


IS.  91 
19.47 


Fmm  the  above  it  will  be  seen  that  not  only  was  im  increased  amoutit 
of  juice  obtained)  but  that  this  juice  gave  an  increased  percenta^  of 
ritup^  and  there  appe^^s  nothing  unusual  in  the  treatment  of  tiiis  juice 
fix>m  the  analaipped  cane,  nor  was  there  any  appreciable  difference  in 
tlMd  leaddneBs  of  the  sirup  to  crystalline,  nor  in  the  character  of  the  sugar 
finally  obtained. 

Although  perhaps  further  experiments  are  desirable  before  consider- 
ing this  point  as  settled,  it  would  appear  from  the  above  that  not  only 
was  stripping  unnecessary,  but  that  it  really  involved  a  loss  in  the 
amount  of  sugar  to  be  obtained ;  at  least  the  above  results  indicate  a 
diflhrenoe  of  twenty  per  cent,  increase  in  product  in  favor  of  the  un- 
stripped cane.    It  is  not  improbable  that  the  above  result  is  due  to  the 
&Mt  that  the  leaves  in  pacing  through  the  iQill  tended  to  fill  up  the  in- 
terstices between  the  compressed  cane,  and  thus  prevented  the  expressed 
)itk)e  from  flowing  through  between  tne  rolls  with  the  bagasse.    In  ease 
of  discoloration  by  action  of  moisture  or  other  causes,  it  will,  however, 
b6  advisable,  aUd  probably  necessary,  to  strip  the  stalks. 
Several  experiments  were  also  made  with  both  corn-stalks  and  sorghum 

td  determine  ^e  relative  value  of  the  upper  and  lower  half  of  the  stalks, 

irith  the  results  given  in  the  following  table : 


Oon  fend  sorghum. 


S!!»tlia%  iKitt  9&d6,  No.  9 
JSS:iMki,  top  ends,  No.  4  . 
g55ttm,lmtt  end*.  No.  8... 
gSJum,  butt  ends.  No.  10. . 
SWiUB,  top  ends,  No.  9. . . . 
"■mta,  top  «id%  N^  11 . . . 


P9rcoiitftM  of 
Jaiceto  tulk*. 

SpocHIo  f^Mif- 
ity  of  juice. 

p6r0«li6M9  of 
•irap  in  joioflw 

29.94 
19.94 
47.49 
41.49 
43.16 
34.09 

1053 
1060 
1060 
1068 
1057 
1069 

14.92 
13.46 
19.41 
19.47 
14.70 
14.29 

^08. 8  and  9  were  the  butts  and  tops  of  the  same  stalks,  and  were  cut 
w  after  a  rain,  as  were  also  Nos.  10  and  11,  from  which  the  rain  had 
•^•porated,  and  the  difference  in  yield  of  juice  and  sirup  between  butts 
^^tops  is  nearly  constant.  The  increase  in  specific  gravity  of  the 
i^  ftom  butts  over  that  from  the  top  is  also  worthy  of  notice. 

J^rom  the  above  table  the  conclusion  from  the  average  results  is  that 
^  proportion,  by  weight,  of  sugar  in  the  lower  half  of  the  stalk  is  to 
^e  sugar  in  the  upper  half  as  follows :  Corn  butts  to  com  tops  as  159 
^  100  5  sorghum  butts  to  sorghum  tops  as  131  is  to  100.  As  will  be 
^  by  reference  to  the  first  table,  the  stalks  of  botii  com  and  sorghum 
^^0  above  experiment  were  divided  almost  equally  by  weight  into  < 


60     REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

bntts  and  tops,  so  that  the  above  proportion  fairly  represents  the  pro- 
iwrtion  of  yield  of  sugar  in  the  upper  and  lower  half  of  the  came.  There 
was  a  marked  difference  in  the  appearance  of  the  juice  as  it  flowed  fix)m 
the  mill  (that  from  the  butts  being  lighter  in  color,  especially  in  the  ex- 
I)eriment3  with  corn),  but  after  clanfication  no  appreciable  difference 
could  be  observed,  nor  was  there  any  difference  in  the  product  except 
the  quantitative  one  above  mentioned,  which  was,  however,  a  mariced 
difference.  Also,  there  was  a  marked  difference  in  granulation  in  j&vor 
of  the  juice  from  the  butts. 

The  experiments  of  this  year  (1870)  doubtless  explain  some  of  the 
results  of  the  previous  year ;  since  it  is  probably  true  that,  owing  to  im- 
maturity, the  tops  had  not  yet  attained  their  maximum  content  of  sugar. 
A  study  of  the  previous  tables  giving  results  of  the  analyses  of  sorghams 
shows  that  up  to  a  certain  period  the  lower  half  of  the  cane  is  the  best, 
but  that  this  does  not  remain  true  of  the  sorghum,  as  it  does  of  the 
sugar-cane  in  Louisiana,  since  the  sorghum  does  have  time  to  completely 
mature,  which  is  not  true  of  the  sugar-cane  in  our  country. 

In  the  following  table  there  have  been  calculated  from  the  results 
given  of  the  expeiiments  in  the  making  of  sugar  the  following: 

1st.  Tlie  percentages  of  the  sugar  pre^nt  in  the  juie^es  operated  niK>n, 
which  were  obtained  in  the  sirup.  ^ 

2d.  The  percentage  of  crystallizable  sugar  (sucrose)  present  in  tho 
luices,  which  was  obtained  in  the  sirup. 

3d.  The  percentage  of  uncrystallizable  sugar  (glucose)  present  in  the 
juices,  which  was  obtained  in  the  sirup. 

4th.  The  percentage  of  crystallizable  sugar  present  in  the  juices,  which 
was  inverted  by  the  process  of  manufacture. 

5th.  The  percentage  of  ancrystallizable  sugar  (glucose)  destroyed  dur- 
ing the  process  of  manufacture. 

The  presence  of  the  same  relative  proportions  of  crystallizable  and 
uncrystallizable  sugar  in  a  sirup  to  those  present  in  the  juice  from  which 
this  sirup  has  been  prepared,  by  no  me^ns  implies  that  there  has  been 
no  inversion  of  the  crystallizable  sugar ;  for  the  destructive  action  of 
an  excess  of  lime  upon  glucose  is  well  known  and  is  not  unfrequently 
made  available  in  the  production  of  sugar.  Hence  it  not  nnfreqaently 
hapx>ens  that  the  relative  quantity  of  crystallizable  sugar  in  tiie  8inq> 
may  be  greatly  in  excess  of  that  present  in  the  juice,  even  after  a  large 
quantity  of  the  crystallizable  sugar  has  been  destroyed  by  inversion. 
It  is  only  possible  then  to  determine  the  character  of  the  changes  which 
have  taken  place  in  the  sugars  during  the  process  of  mannfacturft,  by 
quantitatively  determining  the  amounts  of  sucrose  and  glucose  in  the 
juices  and  in  the  sirups  prepared  from  them. 

Since,  obviously,  this  is  a  question  of  the  greatest  practical  impor- 
tance, as  bearing  upon  the  profitableness  of  the  production  of  sugar  from 
corn-stalks  or  sorghum,  the  tables  following  will  be  studied  with  interest 
by  those  engaged  in  this  production. 

As  will  have  been  observed  in  the  previous  table,  there  is  a  constant 
but  not -uniform  discrepancy  between  the  polarization  of  the  simps  and 
the  amount  of  crystallizable  sugar  found  present  by  analysis. 

Almost  invariably  the  amount  of  sucrose  found  present  is  somewhat 
in  excess  of  the  amount  indicated  by  the  polariscox>e,  and  this  variation 
is  such  as  to  forbid  any  supposition  that  it  is  the  result  of  error  in  ob- 
servation or  analytical  work. 

This  explanation  may  be  found  by  consulting  the  following  tablM,  by 
which  it  appears  that,  sdthough  there  is  generally  abont  the  same  amoant 
of  glucose  in  the  simps  relative  to  the  amount  present  in  Hie '  Jidee 
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(ftTerftguig  07.1  per  cent.),  there  is  stall  evidence  of  the  clRstruction  of 
an  average  of  35  per  cent,  of  the  glacose.  This  deatraction  of  slucose 
ap^eaxa  to  be  compensated,  in  part,  by  the  inverBion  of  a  certain  por- 
tion of  the  crysiallizable  sugar,  and  this  inverted  sugar  possesses  sach 
action  apon  iJie  polarized  ray  as  to  render  the  results  of  the  polariscope 
practiotJly  worthless. 

Practically,  it  appears  that  the  proportion  of  crystallizable  sugar 
pneent  in  the  joico.,  which  may  be  obtained  in  the  simp,  depends 
greaUy  apon  the  condition  of  the  stalks  when  worked.  For,  as  nill  be 
seen,  the  avera^  amount  secured  in  all  these  experiments  was  but  77.1 
per  cent;  still  m  those  sirups  prepared  from  canes  wliidi  were  in  the 
proper  condition  the  amount  was  over  90  per  cent,  of  the  crystallizable 
sogar  present  in  the  juice  operated  upon.  .  (See  experiments  Nos.  6  and 
7.)  It  is  not  improbable  tbat  even  better  results  may  be  secured  afber 
further  experiments  shall  have  perfected  the  process  of  manufacture ; 
bat  in  view  of  the  £i«t  that  such  results  have  been  attained  with  such 
ciade  and  simple  apparatus  as  that  employed  in  tlie  experiments  here 
recorded,  this  result  is  highly  gratifying. 

We  may  hope  then  to  secure  in  sirup  90  per  cent,  of  tho  crystallizable 
sogar  present  in  the  juice  operated  upon. 
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llu  results  obtained  in  tho  experiments  made  with  stalks  from 
^^rell's  Evergreuu  Sweet  Com  iire  most  remai'kable  and  demand  ex- 
Wwtion.    It  will  bo  seen  tbat  the  juice  obtained  from  these  stalks ' 
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gare  iu  the  laboratory  excellent  results,  and  promised  a  sirup  of  fina 
quality.  By  reference  to  the  tables  it  will  be  seen,  however^  titiat  tbMe 
AirupM  (see  experiments  Nos.  26  and  27)  were  wholly  abnormal  anJdTMy 
di«ai»})oiuting.  These  stalks  were  cat  in  Frederick^  Md.,  October  ll, 
packed  in  a  close  car,  and,  throagh  an  oversight^  allowed  so  to  remaiii 
during  oppressively  hot  weather  until  the  15th.  They  were  worked  up 
ou  the  16th,  17th,  and  18th.  Upon  their  arrival  at  Washington  they 
were  found  so  heated  as  to  render  their  removal  from  the  car  even  diffi- 
cult, and  yet,  as  will  be  seen,  the  juice  expressed  from  them  appeared 
of  excellent  quality,  but  every  attempt  to  produce  from  it  a  oryataUjxa' 
Ue  sirup  failed,  and  an  analysis  of  the  sirup  showed  tiiat  a  very  large 
percentage  of  the  sugar  had  been  inverted  (in  experiments  Nos.  26  and 
27),  and  that  the  destruction  of  glucose  in  the  sirup  had  been  unosnaJly 
large,  while  the  amount  of  crystallizable  sugar  present  in  the  juicOi  ana 
recovered  in  the  sirup,  was  less  than  30  per  cent. 

A  few  of  the  results  attained  appear  to  be  only  explicable  upon  tiie 
supposition  that  there  have  been  slight  errors  in  ahalysis,  but  revision 
of  the  work  fails  to  reveal  such  errors,  and  the  results  are  given  in  fkill 
without  omission,  hoping  that  future  investigation  may  enable  ns  to 
solve  difficulties  which  at  present  appear  irreconcilable. 

Comparison  of  the  upper  and  lower  halves  of  sorghum-oanes* 

Arerag*  per  o«Bt.  of  water  in  17  specimeiiB  of  Chinese  sorghuni  ......  tops . .  73.  05 

Ayerftge  per  cent,  of  water  in  16  specimens  of  Chinese  sorghum bu^..  74.  46 

Arerage  par  cent,  of  water  in  20  specimens  of  Honduras  sorghum.... tops..  72.  57 

Average  par  cent,  of  water  in  20  specimens  of  Honduras*  sorghum -..butts..  76. 15 

Average  per  cent,  of  water  in  23  specimens  of  Liberian  sorgnum....  .tops..  71.  67 

Avevage  per  cent,  of  water  in  23  specimens  of  Liberian  sorghum.... butts..  75.  22 

Average  per  cent,  of  water  in  22  specimens  of  Early  Amber  sorghum . . .  tops. .  72.  73 

Average  per  cent,  of  water  in  22  specimens  of  Early  Amber  sorghum. butts..  72. 13 

Average  per  cent,  of  juice  from  10  specimens  of  Chinese  sorghum tops..  45. 17 

Average  per  cent,  of  Juice  from  10  specimens  of  Chinese  sorghum.... butts..  49.  89 

Average  per  cent,  of  ^uice  from  16  specimens  of  Honduras  sorghum.. tops..  42.  S8 

Average  per  cent,  of  mice  Arom  17  specimens  of  Honduras  sorghum. butts..  45.  44 

Average  per  cent,  of  mice  from  13  specimens  of  Liberian  sorghum...  .tops,.  42.  63 

Average  per  cent,  of  mice  from  13  specimens  of  Liberian  sorghum.... butts..  44.  50 

Average  per  cent,  of  Juice  from  11  specimens  of  Early  Amber  sorghum.,  tops..  46.  68 

Average  per  cent,  of  juice  from  11  specimens  of  Early  Amber  sorghum,  bu  tts. .  50.  58 
Average  epeoifio  gravity  of  juice  from  17  specimens  of  Chinese  sorghum, 

tops.»*. , 1.  0726 

Average  specific  gravity  of  juice  from  17  specimens  of  Chinese  sorghum, 

bu^ 1.  0708 

Average  speeifio  gravity  of  juice  frt)m  21  specimens  of  Honduras  sorghum, 

tops 1.  0602 

Average  specific  gravity  of  juice  from  21  specimena  of  Honduras  sorghomi 

butts 1.0684 

Average  epecific  gravity  of  juice  from  24  specimens  of  Liberian  sorghum, 

tops 1.  0753 

Average  specific  gravity  of  juice  from  24  specimens  of  Liberian  sorghum, 

btttte 1.0730 

Average  specific  gravity  of  juice  from  22  specimens  of  Early  Amber  sorghum, 

tops •,••>.. 1.  0766 

Average  specific  gravity  of  juice  from  22  specimena  of  Early  Amber  sorghum,  

butts 1.0771 

Average  per  cent,  of  solid  matter  in  juice  from  10  specimens  of  Chinese  sor- 
ghum..^  • tops..  16.21 

Average  per  cent,  of  solid  matter  in  juice  from  17  specimens  of  Chinese  sor- 
ghum  butts..  16.81 

Average  per  cent,  of  solid  matter  in  juice  from  19  specimens  of  Honduras  sor- 
ghum  tops..  13.85 

Average  i)er  cent,  of  solid  matter  in  juice  from  20  specimens  of  Htmdnras  sor- 
ghum  • • • ••butts..  13. 89 


B£PORT  OF  THE  CHEMIST.  68 

Ftr  cent 
p«r  o«at.  of  tolid  matter  in  juice  from  23  tpMimenft  of  Libedau  ter- 

ghvii topt..  16.91 

knngt  per  cent,  of  solid  matter  in  Juice  from  22  specimons  of  Liberiaa  sor- 

l^sm..... butts..  16.71 

Averaee  per  cent,  of  solid  matter  in  juice  from  19  specimeua  of  Early  Amber 

sorgEum - tops..  17.59 

Averaee  per  oent.  of  solid  matter  in  juice  from  21  specimens  of  Early  Amber 

wfl^iim butts..  16.75 

Ayeraifeper  cent,  of  water  in  tops,  79  specimens 72.45 

Ayerageper  cent,  of  water  in  butts,  79  specimens 74.51 

Ayerageper  cent,  of  juice  from  tops,  50  specimens 43.96 

Aterage  per  cent,  of  juice  frx)m  butts,  51  specimens 46.90 

Aferage  per  cent,  of  solids  in  juice  from  tops,  77  specimens « 16.18 

Ateraga  per  cent,  of  solids  in  juice  from  butts,  80  specimens 16. 03 

Ayerage  specitic  gravity  of  juice  frt)mtop8,  84  specimens 10.71 

Ayeraga  apeciiic  gravity  of  juice  from  butts,  84  specimens ••,  ...„• ..  10. 70 

Prom  the  above  comparison  it  will  appear  tliat  there  exists  no  marked 
ffifference  in  the  amount  of  juice  present  in  the  ui)per  and  lower  halves 
of  the  canes,  nor  in  the  quality  of  this  juice  as  indicated  by  either  the 
rdative  specific  gravities  or  the  total  amount  of  solid  matter  present  in 
the  juices. 

l^t  by  reference  to  the  previous  tables,  giving  the  results  in  detail, 
tke  fiict  will  appear  in  the  case  of  each  of  the  sorghums  examined  that, 
during  the  early  stages  of  development  of  these  plants,  the  total  sugars 
praeot  in  the  juices  is  comparatively  low,  often  not  one-third  of  the 
aarimnin  afterwards  found  in  the  plant,  and  consequently  the  amount 
of  itrap  possible  to  be  made  from  this  immature  cane  is  propoi*tionately 
leu  than  that  which  the  same  stalks  would  yield  when  fully  matured* 

It  will  also  ajppear  that,  during  this  early  and  immature  state  of  the 
plant,  the  relative  amount  of  cry  stall  izable  surgar  (sucrose)  as  compared 
with  the  total  sugars  present  is  much  grea&r  in  the  lower  half  of  the 
Cftoes,  This  condition  remains,  apparently,  until  the  seed  has  reached 
the  milky  state,  at  which  time  the  juices  in  both  parts  of  the  plant  ap- 
pear to  be  of  equal  value.  But  it  must  not  be  understood  that  tihe  maxi- 
Btum  content  of  sugar  in  the  plant  has  been  reached  at  this  period  of 
derelopme&t,  since,  as  will  be  seen  by  the  tables,  this  is  £a*r  Irom  the 
&et 

Prom  this  period  in  the  plant's  development  until  the  perfect  ripening 
^f  the  seed,  the  juices  appear  to  unilbrmly  increase  in  their  content  of 
^itallizable  sugar,  and  to  decrease  in  their  content  of  unci-ystalUssable 
sugar. 

Still  later  in  the  history  of  the  plant  there  appears  a  alight  deteriora- 
tion in  the  quality  of  the  juice  Irom  the  lower  lialf  of  the  stalk,  and  it  is 
found  generally  to  be  somewhat  inferior  to  the  juice  from  the  upper  half, 

It  ^ipears  probable  that  this  deterioration  of  the  juice  from  the  lower 
P^t  of  the  cane  marks  the  incipient  stages  of  death  and  the  ultimate 
«ecay  of  the  plant^  the  roots  and  leaves  failing  in  their  office  to  8ui)ply 
^fidl  amount  of  nouiishment  which  the  plant  requires.  It  begins  to 
jjjd  ui)on  itself,  so  to  speak,  and  it  is  to  be  observed  that  at  this  period 
"»  off-shoots  from  the  upper  joints  of  the  stalk  begin  a  vigorous  growth 
^  appear  to  live  as  parasites  upon  the  parent  stalk. 

It  will  appear  also  that  at  the  first  examinations  the  si>eciflc  gravity 
w  the  juices  from  the  lower  half  of  the  cane  is  almost  invariably  greater 
t«^that  of  thejuicrs  from  the  upper  halves,  and  that  an  equality  of 
^ific  gravity  appears  to  indicate  an  equality  between  the  juices  in 
their  content  of  sugar  not  only,  but  in  its  relative  proportions  of  sucrose 
^l^ooosa. 
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Proximate  analyses  have  been  made  of  the  seed  of  two  varleti 
sorghum,  the  Early  Amber  and  the  Chinese,  the  results  of  whicl 
given  below.  It  will  be  seen  that  this  seed  differs  but  little  in  com 
tion  from  the  other  cereals,  and  closely  resembles  com,  audit  will  d< 
less  prove  valuable  as  food  for  farm  stock. 


Constituests. 


MoUtnre 

A«h 

Fat 

Sunn 

Albumen,  insolable  in  alcohol. 
Albnmeu,  soluble  in  alcohol . . . 

Gum 

Starch,  color,  &o 

Crude  fiber 


Sorghum  Me 


Moisture  was  estimated  from  loss  by  drying  at  105^  C.    Ash,  by 
pie  ignition ;  total  albuminoids  from  total  nitrogen  multiplied  by 
Under  "  sugars'^  is  given  that  portion  of  the  80  per  cent,  alcohol  exi 
which  was  found  soluble  in  water.    The  insoluble  portion  of  this  ale 
extract  included  a  little  red  coloring  matter,  but  otherwise  seemed  t 
identical  with  the  "zein  ^  of  maize.    Gum  was  extracted  by  water,  i 
use  of  ether  and' alcohol.    Fat  was  extracted  directly  from  the  « 
by  absolute  ether ;  it  was  yellowish,  semi-soh'd,  and  very  much  resem 
the  fat  similarly  extracted  from  com.    Starch,  color,  &c.,  were 
mined  by  difference.    In  early  amber  thei^e  was  found  64.05  per  % 
and  in  Chinese  sorghum  64.74  percent,  of  starch  by  titration,  with 
ling's  solution  of  an  acid  extract  made  after  cxti*action  with  ether,  alc< 
and  water. 

Crude  fiber  is  that  portion,  ash  free,  which  still  remains  insol 
after  treatment  of  the  sample  with  ether,  alcohol,  water,  dilute  hj 
chlorie  acid,  and  dilute  potassic  hydrate.  It  is  usually  white  or  slig 
gray,  and  free  from  nitrogen. 

Proximate  analyses  have  also  been  made  of  the  scum  and  sedii 
obtained  in  defecating  the  juice,  with  a  view  of  throwing  light  upon 
chemical  character  of  this  important  process. 

The  result  of  these  analyses  are  given  below. 


CoDstituenU. 

••jWnf    II... 

IfiolffNire' 

Ash 

Chlorophyll  and  wax 

Snnrs    

BMms  and  ti-ace  albumen 

Gufti  

Albumluuida 

Humus  U1(c  substances,  diff 

Crude  fiber 

Starch  isomers 


Liberian 
lime  pre- 
cipitate. 


9.77 

21.  C9 

17.  CO 

10.80 

-3.  CI 

C.02 

22.53 

—5.73 

2.20 

Trace. 


Honduras 
lime  pre- 
cipitate. 


Horn 
■kimi 


7.69 
7.00 
8.95 

43.96 
3.26 

il.40 
4.55 

12.71 

.4d 

Trace. 


100.00 


100.00 


The  large  amount  of  ash  in  Liberian  lime  precipitate  and  Hond 
skimmings  was  due  to  the  presence  of  considerable  clay,  which  had  1 
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ued  to  hasten  the  clarificatioii  of  the  juice.    There  was  little  or  no  clay 

present  in  Honduras  lime  precipitate.    The  claying  seems  mechanically 

to  have  carried  down  a  large  proportion  of  the  albumen  in  the  Liberian 

lime  precipitate. 
The  very  great  difference  in  these  waste  products  is  probably  due 

almost  wholly  to  differences  in  the  manipulation  of  the  juices. 
Very  probably  there  exists  in  lime  precipitates  a  combined  organic 

add;  this  will  be  investigated  in  the  future. 
Whoever  may  detect  error  in  the  methods  employed,  or  in  the  results 

stated^  will  confer  a  favor  by  mentioning  the  same. 

It  is  certainly  most  desirable  that  these  experiments  be  continued 
upon  a  larger  scale,  and  with  at  least  a  dozen  varieties  of  sorghum  and 
aa  equal  number  of  varieties  of  sweet,  yellow,  and  white  corn. 

At  least  an  acre  of  each  variety  should  be  grown,  and  the  develop- 
ment of  each  should  be  watched  through  the  season,  and  when  the 
proper  time  for  working  up  the  crop  has  come,  let  the  acre  be  worked 
up  for  sugar.  Such  an  experiment  would  require  little  outlay  and  be 
productive  of  invaluable  results.  It  would  require  at  least  three  or  four 
assistants  additional  in  the  chemical  laboratory  to  attend  to  the  continued 
analyses  of  the  canes,  and  would  necessitate  a  somewhat  larger  appa< 
rafcua  for  working  up  the  crop. 

The  correspondence  addressed  to  this  division  upon  this  subject  of 
sog^  has  steadily  increased  until  it  requires  nearly  all  the  time  of  one 
assistant  to  attend  to  it. 

THE  PBRMANaANATE  PEOCESS  FOE  THE  ESTIMATION  OF  SUGARS  IN 

JUICES. 

1.  Preparation  of  the  juice, 

t 

^«ifJly  two  stalks  were  Relectcd  for  analysis.  Their  maturity,  as 
^own  by  the  development  of  blossoms,  seeds,  and  the  color  and  condi- 
tion of  the  glumes,  was  recorded.    Then  were  noted — 

«•  The  weight  of  the  unstripped  stalks. 

^  The  weight  of  the  stripped  and  topped  stalks,  and,  by  difference, 
the  weight  of  leaves  and  tops. 

^*  The  average  length  and  diameter  of  the  stripped  stalks. 

These  stripped  sta&s  were  then  divided  so  that  tops  and  butts  were 
of  equal  weight.    Then  was  found— 

^  The  average  length  each  of  tops  and  butts.  The  tops  and  butts 
^cre  then  separately  analyzed.  Each  by  itself  was  cut  finely  with  a 
natchet,  and  then  bruised  in  an  iron  mortar.  The  bruised  mass  was 
'neu  placed  in  a  small  bag,  and  submitted  to  a  heavy  pressure  in  an 
^'^ary  iron  press. 

pe  aipressed  juice  was  collected  and  weighed,  and  the  percentage 
^^^j^      to  the  unstripped  stalks  taken. 

The  juice  thus  obtained  usually  was  greenish  from  the  presence  of 
cWorophyll.  As  the  plant  matured,  the  color  of  the  juice  inclined  to 
^ber,  and  in  perfectly  ripe  stalks  (especially  of  the  Early  Amber 
^ety)  the  color  was  red,  from  the  presence,  in  the  central  portion  of 
^  stalk,  of  a  red  coloring  matter  sparingly  soluble  in  ether,  readily 
"^Ived  by  80  per  cent,  alcohol. 

Bie  specifto  gravity  of  the  juice  was  determined  usually  by  a  pikno- 
"*^.  It  was  found  that  the  readings  given  by  an  accurate  hydiome- 
te  accorded  well  with  the  specific  gravity  in^cated  by  weight,  if  the 

6  Aa 
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juice  was  previously  allowed  to  stand  fbr  about  half  an  hour,  to  allow 

included  air  to  escape. 

A  weighed  portion  of  the  juice  was  dried,  at  a  heat  not  eizoeeding 
100<^  0.,  until  two  successive  weights  showed  but  little  variation ;  the 
percentage  of  residue  thus  found  was  stated  as  total  9olidi  in  juice. 
These  figures  can  be  regarded  only  as  fair  approximations,  for  dbemisti 
are  well  aware  of  the  difficulties  attending  the  perfect  aesiccation  of 
saccharine  juices.  In  this  connection,  however,  the  results  are  iraluable 
as  checks  upon  the  sugar  determinations. 

For  determination  of  sugars  in  the  juice  100  o.  o.  were  taken,  and 
made  in  every  case  to  125  c.  c.  by  addition  of  solution  of  subaoetate  of 
lead  and  water.  Among  other  substances  precipitated  by  tiie  treatment 
were  chlorophyll,  albumenoid  matter,  gum,  and  lead  salts  of  the  inor* 
ganic  acids  of  the  ash. 

The  liquid  was  filtered  perfectly  clear  through  dry  paper,  and  waa 
sometimes  colorless  and  sometimes  amber.  Every  Id  o.  o.  of  this  liquid 
represented  8  c  c.  of  the  original  juice. 

For  the  determination  of  glucose,  10  c.  c.  of  this  filtered  liquor  wevs 
taken,  and  for  sucrose  5  c.  c. 

The  portion  for  glucose  was  treated  with  considerable  excess  of  Fehl- 
ing's  solution,  and  carefully  heated  on  the  water>bath,  a  tiiennometer 
being  inserted  in  the  liquid,  which  was  not  allowed  to  rise  above  75^  0. 
At  this  temperature  perfectly  pure  sucrose  does  not  reduce  Fehling'ki 
solution  in  the  least. 

The  portion  for  sucrose  was  inverted  by  boiling  half  an  hour  with 
slight  excess  of  dilute  hydrochloric  acid.  The  inverted  sugar  tiius 
formed  was  then  treated  with  large  excess  of  Fehling's  solution,  exactly 
as  above  described,  except  that  it  waa  not  necessary  to  keep  the  tem- 
perature lower  than  the  heat  of  the  water  bath  (100^  0.). 

The  precipitated  red  suboxide  of  copper  was  then  thoroughly  washed 
with  hot  water  by  decantation  and  filtration  (without  aspiration  usually) 
through  fine  paper.  It  was  then  dissolved  in  an  acid  {sulphuri<i)  solu- 
tion of  ferric  sulphate,  and  the  amount  of  ferrous  salt  determined  by 
titration  with  potassium  permanganate. 

This  method  for  determining  glucose  depends  upon  the  following  flEkcts: 

1.  That  two  molecules  (360  parts  by  weight)  of  glucose  (C^  Hit  Oe)  will 
reduce  from  Fehling's  solution  five  molecules  of  cuprous  oxide  (6  Ouj  O). 

2.  That  the  five  molecules  of  cuprous  oxide  thus  precipitated  will  re- 
duce in  acid  sol.  five  molecules  of  ferric  sulphate  (Fca  (S  O4)  3)  to  form, 
ten  molecules  (1,520  parts  by  weight)  of  ferrous  sulphate  (Fe  S  O4)  as 
is  explained  by  the  following  equation: 

(  6  Cua  O  )   ,   (  6  Fe,  (S  0,h  )   ,  C  5  H2  S  O4 )  _  ( 10  Cu  S  O4  (  , 
\  715  parts  )  "^  |  2,000  parts*  J  "*"  |  490  parts  J  "~  ( 1,595  parts  J  "*" 

(  10  Fe  S  O4 )   .    (  5  Ha  O  \ 

\  1,520  parts  )  "*■  t  90  parts  J 

The  ten  molecules  of  ferrous  sulphate  thus  formed  will  decolorize  one 
molecule  (316.2  parts  by  weight)  of  potassium  permanganate  (!K,  Mnj 
Ot),  thus: 

i  10  Fe  S  O4  )   ,   (  K2  Mna  Os  )   ,   f  8  Ha  8  O4  >       (  5  Fe,  (S  ©4)3  \  . 

\  1,520  parts)  ■+"  \  310.2  parts  (  "^  )  784  parts  J  ""  \  2,000  parts  J  "^ 
(  2  Mu  S  O4  (  .    (     K2  S  O4    )   .    (    8  H,  O    \ 
\  302  parts  )  "^  \  174.2  parts  i"^  \1U  parts  ) 

By  following  this  explanation,  it  appears  that  two  molecules  of  gla- 
€0se  are  exactly  represented  by  one  molecule  of  potassium  permanga^ 


lEPOBT  OF  THE  OBXICIR.  97 

nate,  as  will  appear  from  the  following,  by  omitting  tiie  second  and  third 
members  of  the  series*   Thus : 

(  2  Oi  Hu  0«  >      {  50a,  O  )      ( 10  Fe  8  O4 )  _  (  K,  Mn,  O,  > 
\  360  parts  J  "  \  715  parts  )""  U|520  parts  J  "  \  316.2  parts  ) 

In  other  words,  316.2  parts  by  weight  of  potassium  permanganate  are 
equivalent  to  360  parts  of  glucose,  or  one  part  of  i>ermanganate  corres- 
ponds to  1.1385  parts  of  glucose.  If,  then,  the  amount  of  permanganate 
decolorized  be  multiplied  by  1.1385  it  will  correctly  represent  the  amount 
of  glucose  present  So  much  for  the  theoretical  explanation.  In  prac- 
tice it  is  found  that  each  chemist  must  determine  for  himself  his  titra- 
tion error  by  estimations  made  upon  sugar  of  known  purity. 

This  individual  error  is  due  to  the  difficulty  in  determining  the  exact 

end  reaction;  exx)erience  has  shown,  in  the  course  of  this  work,  that 

the  point  where  the  color  of  the  permanganate  barely  appears  in  the 

rapidly  agitated  liquid  is  nearly  identical  with  the  true  end  reaction. 

Smt  operators  carry  the  titration  a  little  farther  until  a  faint  rose  tint 

'is  permanent  for  about  two  seconds.   Each  man  who  has  done  this  work 

has  oarefolly  determined  his  titration  error,  and  all  figures  submitted 

hsTe  been  corrected  therefor.    The  iron  solution  works  best  if  very 

Btrongly  acidulated  with  sulphuric  acid.    The  most  convenient  strength 

&r  the  permanganate  solution  is  4.392  grams  to  the  liter,  equsd  to  .005 

grams  glucose  for  each  cubic  centimeter. 

Ini  the  earlier  part  of  these  determinations  it  was  not  considered 
Aeoessary  to  thoroughly  wash  the  precipitated  suboxide  of  copper  before 
diasolTing  it  in  the  ferric  sulphate  solution.  Carefully  performed  ex- 
periments, however,  showed  that  washing  was  best,  and  that  the  results 
obtained  on  unwashed  suboxide  would  equal  those  on  the  washed  if 
Biultiplied  by  .9676  for  glucose  and  by  .9438  for  sucrose. 

As  the  results  of  much  careful  work,  it  appears  that  if  the  suboxide 
^  well  washed,  and  if  each  operator  determines  his  titration  error,  the 
determination  of  glucose  by  this  method  is  very  accurate. 

The  amount  of  glucose  found  was  divided  by  the  weight  of  8  0.  c.  of 
^e  juice  analyzed  tor  percentage  of  glucose.  The  sucrose  was  found 
»y  subtracting  from  the  total  glucose  after  inversion  the  amount  origi- 
^^  present  in  4  c.  c.  of  the  juice,  and  multiplying  the  remaining  glu- 
^^  by  .95.    The  percentage  was  then  calculated  in  the  usual  way, 

STJaiB  BEETS. 

Seven  samples  of  beet-roots  in  their  natural  condition  and  one  sample 
0;  bliced  and  dried  root  have  been  received  and  tested.  Table  No.  I 
P^es  the  names  and  addresses  of  senders  and  dates  of  analyses.  No 
"^formation  has  been  received  concerning  the  kind  of  seed  sown,  except 
Jjom  the  sender  of  samples  1,  2,  and  3,  and  none  in  any  case  as  to  fer- 
^zation,  cultivation,  or  crops  obtained.  Table  No.  U  gives  the  results 
^i  analytical  tests,  and  shows  that  only  two  roots,  samples  1  and  3,  come 
^P  to  the  requirement  for  a  good  sugar-beet,  these  being  the  only  ones 
^^ch  contain  not  less  than  80  per  cent,  of  cane  sugar  in  the  soluble 
patter  of  the  juice.  The  juice  of  sample  2  contains  0.8  per  cent  more 
yj  cane  bugar  than  sample  3,  but  also  contains  1.9  per  cent,  more  of  mat- 
^  not  sugar,  thus  bringing  the  proportion  of  cane  sugar  in  the  soluble 
^t^r  down  to  73.3  per  cent,  and  causing  this  sample  to  rank  the  poot- 
^^  but  one  in  the  list  in  this  respect 
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AnaJyta  of  tugar  beeti. 


Huibw. 

8»d«. 

gBcdil'a  addrua. 

Data  recalnd. 

Smdafinl 

1 _ 

17  ill  Ism  Cirt  Wright. 

OtwfKo.N.Y. ...... 

April  1»,U« 

-K^ 

* -^ 

Peabodr,  Xana 

u^b.i'n^BM"" 

Hosbn, 

1 

t. 
1 

J 

II 

1 

11' 

S-3 

III 

ii 
11 

■3 
J? 

!i 

a 

1 

i 
1.1 

I        KIT 

H.3 

X7 

«1B 

T.T 
6.S 
i.3 

l.fWT 
1.05J 

LWH 
LOSS 

LDeo 

»— 

« ■■•■ 

n~ 

AnalpsU  0/ sugar-beet  sliced  and  dried. 
From  J.  8.  Pitman,  ProTiaeDcs,  B.  L 
Water  waa  added  to  the  dried  powdered  root  in  quantity  to  make  t 
moisture  of  the  material  77.3  per  cent.    From  this  mixture  07.0  per  ce 
of  juice,  Bpecifio  gravity  1.08G,  was  obtaiiic-d,  which  gave,  calculati 
the  diy  root — 

SnoroM  ...•».....■•■• ••• • ■ 17. 

OlnooM _ 1. 

The  press-cake  from  the  foregoing  operation  was  exhansted  thr— ' 
timcB  in  succession  with  water,  each  time  an  amount  beiug  takea  eq 
to  ten  times  the  weight  of  root  taken ;  from  these  combined  washiu 
the  following  results  calculated  to  the  dry  root  were  obtained: 

SacroHa 6  — 

Glucose ■ 0-~ 

The  combined  results  are — 

Water „„    ^  — 

Total  BiicroM S^-  - 

Total  glucose 1_ - 

Uudctcmjiacd 6V  — 

INALTSBS  OF  MARLS,  SOILS,  CLAYS,  ETO. 

Frequent  a]>plications  are  made  to  the  department  for  analysed 
marls,  soils,  clays,  peat,  and  simUar  substances,  and  referred  to  t-^ 
division,  and  iu  many  cases  the  analyses  have  been  made,  the  results 
some  of  which  are  given  in  the  following  pages. 

It  is  obviously  impossible  to  comply  wilu  all  the  demands  made   *' 
snch  work!,  and  in  view  of  the  purely  local,  if  not  personal,  character 
tlie  work,  it  hardly  seems  desirable  that  the  limited  force  in  the  labox^ 
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tory  should  be  employed  in  such  analyses..  To  be  of  any  value  practi- 
cally, the  analysis  must  be  thoroughly  performed,  and  few  are  aware  of 
the  time  required  and  labor  involved  in  making  a  complete  analysis,  and, 
as  will  be  seen,  it  not  infrequently  happens  that  specimens  of  marl,  &c., 
sabmittcd  for  examination  are  quite  worthless,  and  the  time  given  to  their 
analysis  practically  lost  The  same  remark  applies  to  oreSj  minerals, 
aod  mineral  waters,  of  which  there  are  very 'many  specimens  received 
from  all  parts  of  the  country,  generally  from  those  without  much  knowl- 
edge concerning  the  general  character  of  the  specimens  sent,  which 
ipecimens  almost  always  prove  worthless. 


CaiwtitaeiiU. 

Ko.  L 

Ko.l 

KO.S. 

Ko.  4. 

Ko.6. 

iruer 

Patent 

16.80 
2.18 

86.55 
6.00 
2.28 

15.94 

P^rctnt 
8.98 

Pgreent 

9.16 

PgrcfnL 
17.42 

Pit  cent. 
10.65 

Omnift  matter  ...•«_«*ir--'r'rT .■.*........*>*>.* 

laid *. 

63.32 

Ume 

38.09 

2.  33 

3.48 

7.63 

.80 

23.31 

.86 
.29 
.81 

82.34 
2.40 

45.  C9 

.18 

llBffnn!*  *x^..a„-- 

.33 

1.96 

10.  GO 

.30 
29.96 

Trace. 

Iranoxide........— •>-••-•■— *•-••...••■■•........ 

Trace. 

^mDina.... 

86.66 

fotMM 

2.69 

Blicio  add  (oombbied) 

61  49 

CUoTine 

.14 
Trace.  .. 

Upbnxio  acid.... •••••••••— •••..•■..•••.........< 

AMphorioaoid................... 

Trace. .. 

Cmok  add.. ..M....  .—•■•.•• ••... 

16.96 

9.59 

99.54 

100.46 

94.39 

19.81 

98.91 

No.  1.— Green  sand  marl  from  Meridian,  liiaa. 

Ko.  2.— Clay  from  Mainland. 

Ko.  3.— Clay  from  Potomac  Terra  Gotta  Company. 

Ko.  4.— Kaolin  from  Mar^rland. 

Ko.  6.— Kaolin  from  Virginia. 


Conatitaents. 


and  day 

-  ^— ©ride 

j^^tuidBa 

};f!^boiiatecflima. 
^^K«nie matter ... 


i2;p«pboiio' 


add. 


Conatitaenta. 


Y^T^  tnd  clay. 


^,— .oxide 

7^f<Unina 

Jgjbonateoflime. 
^^Kanic matter ... 

55« 

£*?tpboric  add  .. 


Ko.  L 


PtT  cent 
42.60 


67.40 


Trace*.. 
Tracea .. 


100.00 


Ko.3. 


VcS. 


Ptr  ctnt. 
42.67 


67.33 


Tracea .. 
Trace*.. 


100.00 


Pir  C9nt. 
35.29 


64.71 


Tracea .. 
Tracea.. 


100.00 


Ko.  4. 


PiTunt, 
2.00 


96.00 


.11 


loan 


Ko.  6. 


P§TC€ni. 

87.71 

{    *^1 

L22 
4.84 


Tracea 


si  100.00 


Kct. 


Pfretnt. 
66.73 


8.82 

16.44 

4.02 


190.00 


Ko.  7. 


Ptr  cent 
69.07 


40.93 


Trace* 
Trace* 


100.00 


Ko.8. 


Per  etnt. 

81.10 
10.50 


8.40 


100.00 


Ko.  9. 


Percent 
62.42 


36.00 


.55 

.40 


99.37 


Ko.  19. 


Per  cent. 
1.52 


96.99 
1.49 


Trace* 
Trace* 


100.00 


Ko.  11. 


Ko.  12. 


Percent. 
4.70 


94.30 


LOO 


Percent. 
83.29 


16.71 


Trace*. 
Trace*. 


100.00 


100.00 


No*.  1,  2,  3.  Marl*  from  Enterprise,  Mia*. 
Ko.  4.  Marls  from  Union  Connty,  Florida. 
No.  5.  Greensand  marl  from  Still  Pond,  Md. 
No.  6.  Soil  "Immed"  from  Dismal  Sframp. 
No.  7.  Marl  from  Calhonn  Station,  Mi**. 
No.  8.  Ochrcoa*  marl  from  Virginia. 
No.  9.  Marl  from  Green  Co7e  Spring*,  Fla. 
No.  10.  Limestone  from  Cedar  Spring  Pa, 
Ko.  11.  Marl  from  Manistee,  Mich. 
Vo.  12.  Marl  from  Boydtoa,  Viu 
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gOIL  FROM  SMALL  MANGIlOyE  ISLAND,  OFF  THE  FLORIDA  COAST. 

Receiyed  £rom  Prof.  S.  F.  Baird. 

This  was  a  i)eaty  mixture,  oontaining  considerable  andecompo8e<3 
woody  matter.  Owing  to  the  small  amount  received  a  partial  examina 
lion  only  was  made. 

Water  ftnd  volatile  matter* ^ 22  '^^ 

fiolable  in  nitric  acidt ....•••...    ^^ 

White  sand • • 

100.  (M 

The  presence  of  so  large  a  quantity  of  phosphate  of  lime  in  the  abov< 
sample  appears  to  indicate  an  extensive  deposit  of  this  mineral  in  thi 
immediate  vicinity  where  the  sample  was  obtained. 


« 


UNPRODUCTIVE    SOIL. 
From  L.  Allen,  Oak  Hm,  Volosia  County,  Florida. 

The  analysis  of  this  soil  shows  that  its  barrenness  is  very  likely  dm 
to  a  lack  of  constituents  suitable  for  plant  nourishment^  and  not  to  tiii 
presence  of  any  ii^urious  substance. 

It  contains — 

P«ro«Bt 

Ifoiatiire 1 

Organic  matter 7.- 

Soluble  in  acid ^ 

White  land o: 


PEATY  SOIL. 

Receiyed  from  William  W.  Wood,  Jutland,  near  Point  Lookout,  Saint  Mary's  County 

Maryland. 

A  water  extract  from  this  soil  had  an  acid  reaction  and  gave  decid 
reactions  for  sulphates  and  chlorides  of  iron,  lime,  magnesia,  potasn 
and  soda,  together  with  a  little  organic  matter.    This  water  extrac 
amounted  to  11.84  per  cent,  of  the  original  soil,  and  consisted  of — 

Sodium  chloride^  NaCl  (common  salt) 

Potassium  chloride,  KCl.... 

Magnesium  chloride,  MgCU 

Potassium  sulphate,  K2SO4 2. 

Calcium  sulphate,  CaS04 l,% 

Iron  sulphate  (copperas),  FeSOf ^  ^ 

Iron  sulphate,  ferric,  Fe2(S04)3 3 

Organic  matter,  by  diflerenco 

11.S 

Tlie  large  amount  of  soluble  iron  salts  is  remarkable.  They  are  inju 
rious  to  crops  except  when  present  in  very  small  quantities.  On  th< 
other  hand,  the  ex)n8iderable  amount  of  potash  is  a  favorable  indication 
It  ^ould  be  best  to  allow  the  air  to  have  free  access  to  this  soil,  so  tha 
the  soluble  salts  of  iron  may  become  insoluble  and  harmless. 

'Includes  1. 003  per  cent,  of  nitrogen,  equivalent  to  1. 224  per  cent,  of  ammonia  (NHa] 
tinoludes  13. 74  per  cent,  of  phosphoric  acid  (PsOs),  eouiyalent  to  30.00  per  oent.  o 
phosphate  of  lime,  (Ca3(P04)fl);  also  some  carbonate  and  a  trace  of  potaah. 
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LEAF  MOLD. 
Received  from  J.  F.  Annour,  Manistee,  Mich. 

Examined  for  heating  purposes,  gave  as  follows : 
The  sample  was  first  dried  and  pulverized. 

Moistnie 8.48 

Aah 17.96 

Bitmninoas  matter '. 51.98 

Coke 21.58 

100.00 

When  dried  the  heating  value  of  this  sample  would  be  approximately 
&6  same  as  that  of  dry  peat. 

Its  fertilizing  value  is  represented  by  2.10  per  cent  of  nitrogen,  equiva- 
lent to  2.55  pey  cent,  of  potential  ammonia;  a  trace  of  phosphoric  acid 
was  present,  but  no  potash.  As  an  addition  to  a  compost  heap  it  would 
probably  prove  valuable. 

COMMERCIAL  FERTILIZERS. 

As  in  former  years,  a  considerable  number  of  commercial  fertilizers 
has  been  analyzed  ana  reports  made  upon  their  value.  Nearly  all  these 
fertilizers  haVe  had  a  local  reputation,  good  or  bad,  in  the  sections  from 
which  they  came,  but  it  seems  hardly  advisable  to  print  their  analyses 
kcre,  because  they  are  of  interest  to  only  a  very  few  persons.  At  the 
wme  time  it  is  very  important  that  the  farmer,  who  is  obliged  to  buy 
fertilizers,  should  thoroughly  understand  what  constituents  give  value, 
ttid  what  others  merely  add  weight.  It  has  been  found  as  the  result  of 
experience  that  the  following  substances  are  necessary  to  the  plant  that 
ttinay  grow  and  mature  properly. 

L— NITROGEN. 

It  is  not  proven,  and  it  seems  very  doubtful,  whether  any  part  of  the 
fiitrogen  absorbed  and  assimilated  by  plants  is  derived  directly  from  the 
frw  nitrogen  in  the  air.  On  the  other  hand,  abundant  evidence  exists 
t^at  ammonia,  or  any  substance  which  can  furnish  it,  and  nitrates  have 
^11^  and  positive  effects  for  good  on  growing  plants,  No  plant  has 
ever  been  examined  which  did  not  contain  a  greater  or  lesser  proportion 
^xiitpogenons  constituents  at  all  stages  of  its  development,  and  in  all 
to  essential  organs.  The  amounts  of  nitrogenous  constituents  vary 
SWatly  in  different  families  of  plants,  in  different  members  of  the  same 
^f^Yj  and  in  each  individual  at  different  stages  in  its  growth.  Hence 
^JntelUgent  discrimination  should  be  made  in  applying  nitrogenous 
^tilizers,  in  order  that  the  necessities  of  the  growing  plant  may  be  sat- 
•eW  without  excessive  waste  and  expense  for  the  fertilizer.  Nitrogen 
"*y  be  furnished  to  the  plant  in  three  ways,  viz : 

^A$  actual  ammonia, 

We  ammonia  gas  (NH3)  is  liberated  from  many  substances  when 
gjbefying,  and  carbonate  of  ammonium  ((^£[4)2003)  always  results 
"^  the  decomposition  of  urine,  stable  manure,  &c.  In  these  forms 
^^onia  has  the  characteristic  pungent  odor  of  "  hartshorn,"  so  well 
^▼n.  Besides  these  familiar  sources,  the  distillates  from  gas-works 
^  those  obtained  in  charring  bones,  &c.,  for  the  manufacture  of  animal 
^**8Tooal  ("  bone  black  "),  furnish  large  quantities  of  ammonia,  which  is 
^e  into  a  white  crystalline  sulphate  ((NH4)2S04),  and  thus  furnished 
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to  the  trade.  This  snlphate  of  ammonium  varies  in  color  from  pure 
white  to  nearly  black,  according  to  the  quantity  of  tarry  impurities 
ent.  It  has  no  odor  when  pure,  and  only  a  slight  tarry  odor  when  qmw 
impure.  A  pure  sample  yields  upon  analysis  25.75  per  cent,  of  ammonia 
gas  (l^fla) ;  commercial  samples  are  valuable  just  in  proportion  to  th€ 
amount  of  ammonia  they  yield  upon  analysis. 

The  following  analysis  represents  the  composition  of  a  very  good  a 
mercial  sample: 

Analysis  of  commercial  ammonium  sulphati. 

Moisture,  loss  at  llO^  C 23 

Iron  oxide  (FeO) 23 

Volatile  tany  sabstancesy  by  difference i..    1.17 

Ammonia  (NHs) 25.66 

Snlphnric  acid  (SO3)  ...t 60.64 

'  Oxygen,  corresponding  with  ammonia • • 12.07 

100 

These  constituents  were  combined  as  follows : 

Moistnre 23 

•    Volatile  tarry  substances 1.17 

Iron  sulphate  (FeS04,  with  trace  Fei(S04)3) 49 

Ammonium  sulphate  ((Nn4)sS04) 98.11 

100. 

Probably  there  is  no  better  way  of  applying  ammonia  to  the  soil  thj 
in  the  form  of  ammonium  sulphate. 

Nitrogen  may  also  be  furnished  to  crops  as — 

b.  Potential  ammonia. 

By  the  term  "  potential  ammonia''  we  understand  that  the  sub  m 
spoken  of  contains  a  certain  quantity  of  nitrogen,  which,  under  favu  it 
conditions,  may  have  a  food  value  equivalent  to  a  certain  amouni*  0I 
ammonia.  The  substances  which  contain  nitrogen  that  may  furnish  thi« 
potential  ammonia  are  various  both  in  chemical  composition  and  physi- 
cal form.    Some  of  the  principal  kinds  will  be  enumerated. 

1. — Excrements, 

.Ordinary  barn-yard  manure,  if  properly  housed  and  applied,  is  one  ol 
the  most  valuable  of  fertilizers.    It  is  very  comx)lox  in  its  chemical  com- 
position, but  contains  a  very  considerable  amount  of  nitrogen  in  such  a 
form  as  to  readily  furnish  nitrogen  to  the  growing  plant.    The  urine  ol 
animals  is  also  rich  in  valuable  nitrogenous  matters,  and  when  properlj 
applied  will  well  repay  the  cost  for  storage  and  handling.    Besides  these 
common  forms  there  are  a  number  of  localities  in  our  Southern  Stat 
where  bat  excrements  are  found,  usually  in  caves.    These  excrements  t 
very  rich  in  potential  ammonia,  and  have  proven  very  valuable  fertilL    "s. 
In  the  annual  report  of  this  department  for  1876,  pp.  49  to  52,  wiu  be 
found  several  analyses  of  bat  guano.    A  sample  this  year  received  fr    ] 
M.  W.  Townsend,  Austin,  Tex.,  contained  the  following  valuable  a 
stitucnts :  Total  nitrogen,  11.088  per  cent.,  equivalent  to  13.4G4  per  ceni^ 
potential  ammonia;  Potassium  oxide  (K2O),  .91  per  cent.;  andliisolubU 
Phosphoric  acid  (P2O5),  6.18  per  cent. 

Criiano  is  another  excrementitious  substance  which  has  been  abundantl;^ 
used  and  with  excellent  results.  It  is  rich  in  nitrogen  in  a  readily  avail 
able  form.  It  should  only  be  bought  upon  analysis  of  some  reliabli 
chemist,  as  many  inferior  imitations  are  sold  by  unprincipled  parties. 
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Analysis  of  a  so-called  "guano.*^ 

Wftt«r 14.96 

Otnnio  and  volatile  * 23.05 

Souibk  in  water  and  acids 51.01 

8M»d  and  clay 10.98 

100. 00 

The  following  were  the  valuable  mineral  constituents: 

Par  cent 

Phoephoric  acid,  soluble  (PaOs) .' 5.93 

Phosphoric  acid,  reverted  (PsOs) 6*34 

Fhoephoric  acid,  insoluble  (PsOs) 6.27 

PotiMiam  oxide  (KgO) 2.23 

2. — Animal  and  vegetable  refuse, 

•  Dried  blood,  meat  scraps,  fisli  and  fish-oflfal,  gelatine  and  glue  waste, 
the  pomace  left  after  expressing  the  oil  from  castor,  linseed,  and  cotton 
leeds,  are  all  valuable  sources  of  nitrogen.  Yery  much  depends,  however, 
upon  their  mechanical  condition,  and  in  estimating  their  value  due  regard 
most  be  had  te  their  fineness,  freedom  from  moisture,  &c. 

Of  very  much  lower  and  more  variable  value  are  such  substances  as  hair, 
wool,  and  shoddy  waste,  clippings  of  hides,  horn  scraps,  &c.  Although 
these  substances  may  furnish,  upon  analysis,  considerable  potential 
wnmonia,  their  compact  texture  or  indestaictible  character  prevents 
them  fipom  decaying  rapidly  enough  to  be  of  any  marked  value  to  the 
Srowing  crop.  An  examination  of  shoddy  waste  gave  the  following 
resnlta: 

'*Skoddy  wast$,^ 
Trom  "West  Rldios  Shoddy  Works  Company,"  DowsLurp,  Engl  uul. 


Conititnents. 


JWrtwB 

oyaic  auttterf. 


First 
estimation. 


6.07 

15.63 

&30 


100.00 


It  is  very  doubtful  whether  this  would  prove  of  any  direct  fertilizing 
value. 

A  good  many  other  waste  products  are  used  with  varying  success, 
preat  care  should  be  taken  in  their  selection,  and,  if  possible,  the  opin- 
"?^0f  an  experienced  chemist  should  be  had.  The  third  form  in  which 
nitrogen  can  be  applied  to  plants  is  in  the  form  of  nitrates. 

^  mtraies. 

51e  only  cheap  nitrate  at  present  used  as  a  fertilizer  is  nitrate  of 
JWium  (Kal^Os),  commonly  known  as  Chili  saltpeter  or  Chili  niter. 
^  Talue  depends  upon  its  percentage  of  nitrogen.  When  perfectly 
Wre  and  dry  this  salt  contains  16.47  per  cent,  of  nitrogen ;  but  in  prac- 
tice this  amount  is  not  reached,  owing  to  the  presence  of  impurities  and 
to  the  fact  that  this  salt  readily 'absorbs  water  from  the  air.  Nitrates 
•16  the  most  expensive  sources  of  nitrogen. 

n. — POTASH  SALTS. 

Bqually  valuable  and  necessary  to  the  growth  of  a  plant  are  salts  of 
WJ88h.    They  are  valuable  in  proportion  to  the  amount  of  potassium 

|MaitiAl  ammonia  in  organic  matter,  5.40  per  cent. 
tContaini  of  potential  ammonia,  2.76  per  cent. ;  2.73  per  cent 
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oxide  (KjO)  they  can  furnish.  The  principal  forms  used  are  wood  ashm^ 
in  which  the  potash  exists  in  variable  amounts,  chiefly  as  carbonate 
(K2CO3);  chloride  of  potassium  (KCl),  commonly  known  as  "muriate  of 
potash,"  and  sulphate  of  potassium  (K2SO4). 

These  salts,  when  pure,  contain  the  following  amounts  of  potassium 
oxide: 

For  cent,  of  potatb. 

PotMsimn  carbonate  contains 68.16 

PotaBsium  chloride  contains 63.17 

Potassium  salpliate  contains 54.08 

The  commercial  salts  are  never  pure,  but  an  analysis  showing  their 
content  in  potash  serves  to  fix  their  value.  Potassium  carbonate  is  not 
sold  in  the  markets  to  any  great  extent  except  for  soap-making.  Applied 
in  moderate  quantities  m  the  form  of  wood-ashes,  it  is  viSuable,  but 
used  in  excess,  it  acts  as  a  caustic  injurious  to  plants.  It  is  customary 
to  sell  potassium  oxide  in  the  crude  chloride  (^*  muriate'')  at  a  somewhat 
lower  rate  than  it  commands  in  the  form  of  sulphate.  There  seems  to  be 
two  reasons  for  this  discrimination :  firstly,  potassium  chloride  oan  be 
produced  more  cheaply ;  secondly,  it  is  strenuously  held  by  some  that 
the  effects  of  equal  amounts  of  potash  in  the  forms  of*  chloride  and  sul- 
phate are  decidedly  to  the  advantage  of  the  sulphate.  At  the  same 
time  the  Connecticut  Agricultural  Experiment  Station*  has  shown  that 
several  of  the  much-praised  sulphates  were  more  properly  chlorides. 
Whether  this  preference  for  the  sulphate  is  based  upon  facts  or  on 
theory  is  certainly  worth  careful  experimentation,  that  some  definite 
conclusions  may  be  reached. 

UI.— rHOSPIIORIC  ACID. 

Phosphoric  acid  as  such  is  not  used,  t)ut  it  is  supplied  usually  as  a 
phosphate  of  lime,  either  in  ground  and  otherwise  prepared  bone  or  as  a 
superphosphate  of  lime  prepared  from  bone,  rock  guanos,  apatitSi 
rock  phosphates,  and  phosphatic  marls,  such  as  those  found  abnn* 
dantly  in  South  Carolina  and  other  portions  of  this  country. 

Phosphoric  acid  (or,  more  strictly,  phosphoric  oxide — P2O5)  exists  to 
fertilizers  iu  three  conditions  of  very  different  commercial  and  agiicult- 
ural  value.  In  the  order  of  their  value  for  fertilizing  purposes  they 
are  known  as  soluble^  reverted^  and  insoluble  phosphoric  acid,  lliete 
will  be  separately  described : 

1, — Soluble  phosphoric  acid. 

This  exists  as  an  acid  phosphate  of  lime  (CaO.2iT2O.P2O5),  and  is 
formed  by  treating  bones  with  a  projier  quantity  of  sulphuric  acid  ("oil 
of  vitriol,''  H2SO4).  This  acid  phospliate  is  freely  dissolved  by  water, 
and  has  been  i)roven  to  be  more  promptly  useful  than  eitlier  "reverted* 
or  "insoluble"  phosphates  of  lime. 

2. — Reverted  phosphoric  acid. 

This  is  also  combined  with  lime,  but  in  a  different  proportion.  This 
lime  salt  is  represented  by  the  symbol  (2CaO,  Il20r205).  Reverted 
phosphate  of  lime  results  from  a  change  that  occurs  upon  long  keeping 
of  the  soluble  phosphate.  It  is  not  soluble-  to  any  appreciable  extent 
tn  water,  but  in  the  i)rocesses  of  analysis  is  dissolved  in  a  solution  of 

*  Annoal  Kepori  Conn.  Agrio.  fixp.  SU.,  p.  37,  (1870.)         • 
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unmoniam  citrate.    Its  fertilizing  action  is  believed  not  to  be  as  prompt 
IB  is  that  of  Bolable  phosphates,  still  it  is  far  more  valuable  than  insoluble 

hate. 

3. — Insoluble  phosphoric  add. 

Insoluble  phosphate  of  lime  (SOaOPjOs)  is  not  soluble  either  in  water 
or  in  ammonium  citrate  solution.    Its  effect  upon  crops  is  comparatively 
dow,  and  its  agricultural  value  depends  upon  the  condition  in  which  it 
exists,  since  if  in  bones  its  value  is  much  greater  than  in  the  form  of  pul 
Terized  mineral  phosphate. 

SXJPEBPHOSPHATES. 

Superphosphates  are  commercial  fertilizers  in  which  all  or  a  part  of 
the  phosphoric  acid  has  been  rendered  soluble  by  treatment  with  sul- 
phuric acid.  In  a  recent  well-prepared  superphosphate  nearly  all  the 
phosphoric  acid  is  in  a  soluble  condition;  in  practice,  however,  this  is 
wually  not  found  to  be  the  <;ase.  Either  by  improper  methods  of  man- 
Bfiuiture  or  by  long  keeping  part  of  the  phosphoric  acid  becomes  "  re- 
▼erted,''  and  part  occurs  as  "  insoluble."  Hence,  analyses  of  phosphatio 
nanares,to  be  of  value,  should  state  definitely  the  amount  of  each  form 
of  phosphoric  acid. 

A  high-grade  superphosphate,  which  had  been  very  carefiilly  made, 
eontaiDed  practically  all  its  phosphoric  acid  in  the  soluble  form.  Anal 
ysis  showed  that  it  amounted  to  15.20  per  cent 

The  two  following  analyses  show  the  composition  of  ordinary  samples 
of  superphosphates. 

Analytei  of  fertiUzera, 


ConatitneBto. 


JUiteii^loMliydTjiiicUllOoO 

JwtUeOTniiiic  matter 

JBM  ind  clay  ioaolable  in  acids 

^r^<>'^nuidalamiBa 

JJ■^c*o 

JWeria,MgO 

£S&i^!::::::::::::::::::::-.:::::v. 

^■■•oia,yH,  (=  .85  per  cent  nitrogen)* 

•ft^wic  acid.  SO, 

iWboric  acid,  aolablo 

•■••phoric  acid,  reverted 

'"*i9Wrie  acid,  inaoluble 

Total ^ 


Vo.1 


12.19 

t27.60 

2.91 

.48 

29.74 

.31 

Trac*. 

Kone  free. 

9.6S 

1.28 

13.90 

1.91 


100.00 


VALUATION  OF  FEETILIZEES. 

5^6  commercial  vahie  of  a  fertilizer  can  be  approximately  deduced 
^Di  the  results  of  analysis;  it  is  chiefly  dependent  upon  the  market 
▼aiQe  of  the  crude  materials  which  are  used  in  its  manufacture.  The 
H^ltural  value  of  the  same  fertilizer  is  a  variable  quantity,  and  de- 
P^ds  to  a  considerable  extent  upon  the  soil  to  which  it  is  applied,  the 
"^t,  moisture,  and  various  climatic  conditions.  The  same  fertilizer 
'^^ider  different  circumstances  may  give  good  or  indifferent  results  which 
**^t  justly  be  charged  to  the  fertilizer  alone.    Under  average,  nor- 

TMalnitroi^ii,  .58  per  cent,  eqnivalent  to  .70  per  cent,  ammonia,  of  which  .43  per  cent,  waa  mctumi 

r  centy  oqniTaleBt  to  S.28  per  cent,  of  ammoniA,  dU  poUnti^ 


iMth 


)rt. 


•  • 
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mal  conditions  of  soil,  rainfall,  &c.,  the  commercial  and  agricnl 
valaes  sliould  correspond  reasonably  well,  but  under  other  than  pn 
conditions  the  agricultural  value  must  be  chiefly  determined  by  exj 
ment. 

That  the  purclifisor  may  be  able  to  estimate  the  commercial  vaJn 
a  fertilizer  from  the  results  of  an  analysis  a  table  of  trade  values  is  1 
appended.  It  is  taken  from  the  report  of  the  Connecticut  Agriculfr 
Experiment  Station  for  1S79,  p.  18,  and  applies  to  the  New  York  r 
kets.  It  sooniH  to  be  a  very  just  statement  of  the  value  of  those  in 
dieuts  kuowu  to  be  of  fertilizing  value. 

IVade-valuet  for  1879  and  188a 

Connectictit  Agiicnltoxal  Experiment  Station  i 

Cents  per  p< 

Nitrogen  in  nitrates ••••  ...•••  ••*•••  ••••••  ••••■••••» 

Nitrogen  in  ammonia  salts ••••.•.••••««......••••• 

Nitrogen  in  Pemvian  guano,  fine  steamed  bonOi  dried  and  fine  ground  blood,  meat, 

and  fish.... • ..•••.••••••• • 

Nitrogen  in  fine  ground  bone,  horn,  and  wool  dust.*.... ..•••. 

Ni^x>gen  in  fine  medium  bono. •••...•.•  .itv...  •••.••  ..•••.  .••... 

Nitrogen  in  medium  bone......  •••...  .m...  •••••.  •••••.  .•••  •• 

Nitrogen  in  coarse  medium  bone  .... .... ....  ...•••  .•••..  •••••. 

Nitrogen  in  coarse  bone,  horn  shavings,  hair,  and  fish  scrap  •• 

Phosphorio  acid,  soluble  in  water .••••••..•.•...•• • 

Phosphoric  acid,  **  reverted,"  and  in  Peruvian  guano  •*..••...••• 

Phosphoric  acid,  **  insoluble,"  in  fine  bone  and  fiish  guano....  .•••• 

Phosphorio  acid,  **  insoluble,"  in  fine  medium  bone....  ••••  ....  ••• 

Phosphorio  acid,  "  insoluble,"  in  medium  bone....  ....  .... 

Phosphoric  acid,  ''insoluble,"  in  coarse  medium  bone. ••••... 

Phosphorio  acid,  **  insoluble,"  in  coarse  bone,  bone  ac^,  and  bone  black 

Phosphoric  acid,  **  insoluble,"  in  fine  ground  rook  phosphate.. •••.. 

Potash  in  high  grade  sulphate ...•  ....  ....  ....  ..•.. 

Potash  in  low  grade  sulphate  and  kainito  •.•..••••••••••.••..•.......•• ...... .. 

Pota^  in  muriate  or  potassium  chloride  ••.••••.•••••»«•••  •••.••.••... ......... 

The  following  values  for  1879-1880  have  been  adopted  by  the  C 
missioner  of  Agriculture  of  the  State  of  Georgia: 

Georgia  irade-valuts  for  1879-1880. 

CenU  per  p< 

Soluble  and  reverted  phosphoric  acid,  called  '^  available  phosphoric  acid"  .  • 

Ammonia .•.•......••...........•.•. 

Potash 

No  value  is  given  to  insoluble  phosphoric  acid,  and  no  distinctions 
made  between  actual  and  potential  ammonia.  The  mechanical  co 
tion  of  the  fertilizer  is  not  recognized  as  affecting  its  value.  The  pi 
are  for  Savannah,  Georgia. 

In  applying  these  prices  multiply  the  per  cent,  of  each  valuable  in 
dient  by  its  price  per  pound,  and  this  result  by  twenty.  The  pro( 
represents  the  value  of  each  ingredient  in  a  ton  (2,000  pounds)  of 
fertilizer. 

Accurate  experiments  are  still  needed  to  ascertain  the  value,  if  an; 
insoluble  phosphoric  acid,  the  comparative  fertilizing  values  of  sol 
and  reverted  phosphoric  acid,  and  the  comparative  values  of  sulp] 
and  chloride  ("muriate")  of  potash.  It  is  hoped  that  the  govemn 
may  provide  means  for  the  careful  investigation  of  these  very  impor 
questions,  the  final  settlement  of  which  would  have  a  real  and  g 
money  vsdae  to  the  farmers  of  this  country. 
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MISCELLANEOUS. 


BUTTER  AND  OLEOMAS  GAEINE. 

Daring  the  present  year,  as  in  the  past,  tlie  department  has  been 
called  upon  to  decide  whether  the  8ami)les  submitted  for  examination 
were  true  butter  or  artiiicial  imitations  thereof.  Several  samples  that 
proved  upon  analysis  to  be  oleomargarine  had  been  sold  for  veritable 
butter,  -while  others  were  sold  under  their  proper  name. 

It  must  be  admitted  that  carefully  prepared  oleomargarine  is  superior 

to  poor  butter  as  regards  taste,  odor,  and  healthfulness ;  at  the  same 

timo  it  is  hardly  probable  that  it  wiU  ever  be  preferred  to  butter  of  good 

quality.    It  cannot  rightfully  be  sold  as  butter,  but  should  be  disposed 

of  under  its  proper  name,  "oleomargarine,"  in  order  that  consumers  may 

obtain  exactly  what  they  wish.    There  can  be  no  valid  objections  urged 

against  the  manufacture  and  sale  of  good  oleomargarine  if  no  deception 

ia  practiced  upon  the  buyer.    This  whole  matter  has  been  thoroughly 

tested  in  English  courts;  the  law  there  makes  it  a  misdemeanor  to  sell 

any  article  of  food,  drink,  or  medicine  under  any  false  or  misleading 

name.    A  law,  carefully  framed,  is  greatly  needed  in  this  country,  where 

adulteration  and  substitution  are  every  day  practiced. 

The  most  trustworthy  metliod  for  the  analysis  of  butter  and  other 
lats  is  that  originally  proposed  by  Hebner  and  Angell;  it  is  based  upon 
tiio  fact  that  butter-fat  contains  from  85.5  to  89.6  per  cent,  of  insoluble 
iatty  acids,  while  animal  fats  procured  from  tissues  contain  from  about 
90  to  95.5  per  cent  of  insoluble  fatty  acids.  Butter-fat  also  contains 
about  5  to  G  per  cent,  of  soluble  fatty  acids  (chiefly  butyric  acid)  com- 
bined also  with  glycerine  in  the  fat.  For  all  the  best  methods  for  analy- 
KB  of  fats  see  The  Analyst  (London),  vols.  I  and  II. 

Eight  analyses  of  butter  and  oleomargarine  wiU  be  found  in  the  de- 
partment report  for  1878,  p.  135. 


AnalyBei  of  butter  and  oleomargarine. 


Va 


I 

n. 

HL 
IV. 


8oldA»- 

Fati. 

Caaein. 

Salt 

Water. 

TotaL 

J^alKewTork  dairy  l)Titter 

85.58 
87.35 
87.02 

2.00 
.02 

.9-2 

3.«6 

4.42 
•J.  5.) 
2.04 

9.91 
8.53 
&42 
8.80 

99  71 

Owomargmrin©,  sold  m  «  ow  Jersey  dftiry  batter 
Oleomarcarine.  lirat  anal  vsis 

99.41 

inn  on 

Oleomu'crsiHnA  Mcond  RUftlvBit .............. 

100.04 

Constitneiita. 


fc*»We  fktiy  acids  in  Na  1 
gSnble  fatty  acida  in  ICo.  2 
"Wtabl©  firtty  adds  in  Na  i 


Per  cent 
of  fata. 


86.13 
90.80 
93.73 


ALGOHOLIO  LIQUORS. 

fe  the  examination  of  alcoholic  liquors  chemical  analysis  is  certainly 
^ry  important  5  by  this  means  a  practiced  analyst  can  detennine  in 
^Oijt  cases  whether  the  sample  is  what  it  pretends  to  be  or  whether  it  is 
^^ly  a  mixture  of  raw  spirit  with  various  aromatic  coloring  and  other 
^bstances. 

Alcohol,  sugar,  tannin,  acids,  jelly-forming  (pectinous)  substances, 
^^ter,  and  ash  can  also  be  estimated  with  reasonable  accuracy. 
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At  the  same  time  it  is  hardly  practicable  to  estimate  in  liquors  of  ex- 
cellent quality  those  ethers  which  impart  "bouquet,'' and  to  a  great 
extent  value  to  the  sample.  The  trained  senses  of  an  expert  are  here 
of  more  value  than'  the  chemical  analysis.  The  American  market,  is 
flooded  with  vile  wines  and  brandies  which  are  in  fact  nothing  but  poor 
raw  whisky,  flavored,  colored,  and  sophisticated  according  to  the  whims 
and  caprices  of  professional  "  improvers." 

The  samples  of  native  wines  that  have  been  analyzed  this  year  ha' 
not  been  of  first  quality.    They  were  not  received,  however,  from  th 
sections  of  the  country  where  wine-making  has  been  carried  to  its  gieair 
est  perfection. 

Wlnsi, 


ConitltaMti. 


Per  oeat  aloohol,  by  weight 

Per  oent  total  acid,  m  ttftuio. .. 

Per  cent  acetic  acid 

Per  cent  total  reeidae,  organie  . . 

Per  cent  ash ., 

Per  cent  cane  sugar 

Per  cent  grape  sugar 

Per  cent  tartaric  acid 

Per  cent  tannin  and  extractirea. 
Specific  grarity 


Ka-L 


7.4 
.603 
Traee. 

L896 
.226 
Trace. 
Trace. 

l^ot  determined. 
Not  determined. 

.were* 


Va.1. 


as 


Traoa. 
Trace. 

l^ot  determined. 

Not  determined. 

.89250" 


T.1 

.891 
.810 
1030 
.260 
.170 
.860 
.14 


*Koa.land2atl7.6oC.;  Ko.  8  at  28.  fio  0. 

Nos.  1  and  2  were  received  from  John  G.  Klein,  Cullman,  Ala.  Na 
1  was  a  very  dark-colored  sample,  and  had  a  pleasant  odor,  due  to  the 
grape  used  (thought  to  be  Ives'  seedling),  but  it  had  a  decidedly  astrin< 
gent  after-taste.  No.  2  had  a  light  color  and  no  distinctive  odor,  noi 
was  its  taste  pleasant.  Both  of  these  wines  would  probably  have  rjeen 
improved  by  the  addition  of  a  moderate  amount  of  sugar  to  the  ex- 
pressed juice ;  also  a  less  heavy  pressure  of  the  seeds  and  skins  would 
to  a  considerable  extent,  have  prevented  the  removal  therefrom  of  t 
tannic  acid  to  which  was  due  the  unpleasant  astriiigency  of  the  wine. 

No.  3  was  a  low-grade,  rather  acid  wine,  received  from  T.  J.  Stevens, 
of  Washington,  D.  0.  The  most  noticeable  abnormal  constituent  wt 
the  high  amount  of  acetic  acid.  Those  wines  containing  over  20  pei 
cent,  of  acetic  acid  are  condemned  by  judges  as  ^^  soured,'' although  man3 
are  sold  of  about  the  character  of  this  No.  3.  The  alcoholic  strength 
of  these  wines  is  low.    None  of  them  gave  evidence  of  adulteration. 

A  number  of  other  specimens  have  been  partially  examined,  bu^owii 
to  insufficient  samples  their  analysis  cannot  be  given. 

Sami)les  for  analysis  should  contain  at  least  a  pint 

DUtilled  liquor t. 


••Whisky"  Na  1.* 


WbiBky  No.  2.* 


Specific  gravity 

Per  cpnt  alcohol,  by 

weight 

Per  cent  alcohol,  by 

Tolame 

Per  c«nt  total  residne 
Per  cent,  free  acid,  ae 

acetic 


.07410  {2B.^  C.) 
20.8 


8.09$ 


.92600  (25.5°  C.) 

48.00 

50.00 
Trace. 


Gin'M 


Brandy,  t 


.  93428  (20°  C.) 

40.50 

48.00 
.05 

.08 


.04006  (2Ly>  G' 

88.00 

48.00 
.08 

.06 


No.  2  was  a  very  raw  whisky  containing  traces  of  fusel-oil.    It  was 
claimed  that  No.  1  was  made  from  this  same  No.  2  by  some  mysterious 

*  Nos.  1  and  2  fh)m  T.  H.  Rnssell,  Waahlnffton,  D.  C. 

tGin  in  bottle  marked  "Hall  6c  Hume,  Waahington,  D.  C." 

!  Brandy  from  General  Henry  M.  Naflee,  San  Jos^,  CaL,  "  vintage  of  1871,  distillate  of  187S.'* 

(  TbJb  reaidna  waa  all  tirnp. 
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md  ieenfe  prooess  whereby  all  ftmel-oil  and  harmfhl  impnritieB  were  re- 
mored.  A  careftil  examination  showed  that  the  mysteriouar  addition 
was  Hrupj  and  it  is  very  probable  that  No.  1  was  made  from  a  much 
purer  form  of  dilate  spirit  than  was  No.  2.  The  amount  of  solid  residue 
m  No.  1  was  entirely  without  precedent,  and  the  liquor  oould  not  prop- 
erly be  called  whisky. 

The  ^'  gin  ^  was  a  vile  mixture  of  raw  whisky  with  considerable  oil  of 
joniper  and  a  little  tannin.  It  became  very  turbid  when  dilated  with 
an  equal  volume  of  water.  A  veritable  gin,  properly  made  by  distilla- 
ticm.  should  become  only  slightly  opalescent  when  so  diluted. 

The  brandy  was  a  very  fine  specimen  that  gave  abundant  evidence 
that  it  was  what  all  brandy  should  be,  viz.,  cUstiUed  from  pure  grape- 
wine.  This  sample  possessed  a  ''  bouquet"  and  slight  color  (not  due  to 
caramel)  that  gave  evidence  of  considerable  age,  and  also  of  skill  on  the 
part  of  the  maker. 

IMPBOTBD  GBBEN  OOFFBB  BSBBIB8. 

There  were  received  from  the  Oommittee  on  Adulterations  of  the  House 
of  Representatives  six  samples  each  of  natural  coffee  berries,  and  of  the 
same  berries  «rfber  they  had  been  "  improved''  by  being  faced  with  colored 
powders.  They  also  sent  three  powders,  which  it  was  claimed  are  used  to 
give  color,  weight,  and  increased  market  value  to  raw  coffee. 

The  composition  of  these  powders  was  as  follows : 

O&ANOE  PovFDEB. — Chromatc  of  lead  ("chrome  yeUow''),  1  part-, 
wlphate  of  barium  ("heavy  spar''),  2  parts. 

Black  Powdbb. — Consisted  wholly  of  burnt  bones  ("crude  bone 
black"). 

Ouve-Geeen  Ppwdee. — Chromate  of  lead  ("chrome  yellow"),  1 
P*rt;  bone  black,  2  parts;  sulphate  of  barium  ("heavy  spar"),  3  parts. 

Both  the  natural  and  the  faced  berries  were  examined  with  the  result 
^  every  sample  of  the  "  improved  "  berries  was  found  to  have  been 
^ted  with  some  powder  containing  the  same  substances  as  those  in 
the  above  olive-green  powder. 

The  amounts  of  foreign  adulterants  were — 

Pere«nt 

No.  4 64 

No.  5 63 


P«r  cent 

S««l 68 

50.8 19 

'»o.3 08 


No.  6 58 


The  "  uncolored  "  berries  were  what  was  claimed  for  them,  viz.,  free 
^m  any  adulteration. 

There  can  be  but  little  doubt  that  these  added  coloring  matters  must 
prove  injurious,  and,  probably,  directly  poisonous  to  the  consumer, 
^'^pecially  is  chromate  of  lead  hable  to  be  changed  by  roasting,  so  that 
Jj^  lead  may  be  soluble  in  the  acids  of  the  stomach ;  and  it  is  well  known 
^Jt  soluble  lead  salts  have  a  decidedly  poisonous  action. 

Iaws  should  be  made  and  vigorously  enforced  making  the  adultera- 
won  of  foods  and  medicines  a  criminal  offense.  Where  life  and  health 
^  at  stake  no  specious  arguments  should  prevent  the  speedy  punishment 
^f  those  unscrupulous  men  who  are  willing,  for  the  sake  of  gain,  to  en- 
^^ger  the  health  of  unsuspecting  purchasers. 

AN  EXAMINATION  OP  "TUCKAHOR." 

,  The  name  "  Tiickahoe"  is  thought  to  have  been  the  liKliiin  name  for 
r[^ad.  It  is  applied  to  a  subterranean  fungus  which  is  found  attached 
^  the  roots  of  dead  trees  •  in  Virginia  and  others  of  our  Southern 

^Jl^e National  Dispenflatory,  Ist.  ed.,  p.  864,  states  that  tuckahoe  is  usually  attached 
^^looti  of  flr  treef,  bat  it  u  not  stated  whether  the  trees  are  Uving  or  dead. 
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States^  and  even  so  far  west  as.  Elansas.    Little  doubt  remai  t< 

being  identical  with  the  fongas  commonly  sold  in  China  as     i       i 
food,  under  the  reported  names  "fuh-ling,  pe-fuh-ling,''*  or  •• 
ling?t 

Fliickiger  cautions  against  confounding  it  with  the  root  of      i 
China  (^' China  root")  which  also  grows  in  our  Southern  Stotes,  i 
Known  in  China  as  "  tu-fuh-ling.'^ 

In  Virginia  it  is  said  to  be  commonly  known  as  "  Indian  bready 
**  Nigger-head."    The  scientific  names  assigned  by  various  writers 
quite  numerous.    That  given  by  Fries,  Pacliyina  cooosj  seems  n 
widely  accepted  at  present.    Torrey,  who  made  the  first  chemical 
amination,  described  it  as  Selerotium  giganteum. 

Among  other  names  are  the  following :  Pachyma  %olid/umj  Okenj 
eoniferarumj  Horaninou ;  Lycoperdoncervinumj  Walter;  L.  %olidumj  1 
novius ;  Selerotium  cocosy  Schwienitz. 

The  first  careful  chemical  examination  of  tuckahoe  was  made  by  F 
John  Torrey,  in  1819.$    He  found  the  fungus  to  consist  almost  entu 
of  a  hitherto  undescribed  substance — ^not  starch — which  had  tl 
erty  of  forming  a  jelly  when  heated  with  water  and  allowed  to  oo 
this  substance  he  assigned  the  name  ^^  sclerotin."    The  later  i        jx 
of  Braconnot  on  the  jelly-forming  constituents  of  fruits  and  tui     s  ^vi 
published  in  1824,§  and  led  to  the  adoption  of  the  term  ^^pectu 
stances.^    In  1827 1|  Torrey  republished  his  original  article  wita  a* 
tions,  and  demonstrated  that  the  substance  he  had  named  ^^sclerol 
was  identical  with  the  "  pectio  acid  "  of  Braconnot.    In  this  conclui 
he  was  certainly  correct,  as  this  gelatinous  substance  deports  itself 
actly  like  pectic  acid,  as  described  in  the  standard  text-books  on  pr 
mate  analysis.^ 

In  1875  an  analysis  was  made  at  the  Bussey  Institute.**  In  this 
alysis  the  gelatinous  substance  is  spoken  of  as  pectose.  In  most 
spects  the  analysis  there  made  agrees  very  closely  witii  lie  one  hew 
ported.  Trifling  differences  are  to  be  ascribed  to  tlie  examinatioi 
different  samples. 

Proximate  analyiii  of  "TuoJcdhoe,'* 
Pachymft  coco8,  Fries. 


Constituentt. 


Hoistore  at  lioo  C 

Ash 

Albuminoids,  soluble  in  alcohol  not  in  water 
Albuminoids,  soluble  in  water  not  in  alcohol 
Carbohydrates : 

Tannin,  like  substance,  soluble  in  water 

Gum 

Pectic  acid,  by  difference 

Fatty  substance,  soluble  in  (j^soline 

Orudo  cellulose 


DejMirtnieatof 
Agriooltore. 


12.97 
.24 

L25) 
.20V79.88 
78.43) 
.85 
5.77 


loaoo 


Boai 
InstU 


*  FlUckiger  and  Hanbnry's  Fliarmacographia,  2d  ed.,  p.  714,  note  2. 

t  Rev.  M.  J.  Berkeley  **  On  Some  Tuberiform  Ve|;etable  Productions fix>m  China,' 
ticcd  in  Aracr.  Jour.  Sci.  Arts,  2d  series,  vol.  xxvii,  p.  438  (1859). 

t  Med.  Repository,  N.  Y.,  vol.  vi,  37,  34  (1821). 

$  Ann.  Chiin.  Phys.,  xxviii,  173  (Ti^2i) ;  others  in  Gmelin's  Handbook,  xv,  401. 

II  Med.  and  Physical  Journal,  vi.,  484  (1827). 

ITPrescott's  P'rox.  Org.  Anal.,  p.  16G;  Gmelin's  Handbook,  xv.,  403;  Watt's  I 
Chem.,  iv,  366. 

**  Bulletin  of  the  Bussey  Institute,  1875,  p.  370. 
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The  most  noticeable  peculiarities  of  this  substance  are  the  entire  ab- 
aenoe  of  starcli,*  the  comparatively  small  amounts  extracted  by  sol- 
.vents,  the  gelatinous  character  of  the  cellulosei  and  the  veiy  small 
amount  of  albuminous  substances.i 

^  Ko  other  substance  yet  analyzed  has  been  reported  to  contain  so  large 
a  proportion  of  pectinous  matter ;  in  ordinary  fruits,  such  as  are  com- 
monly used  for  making  jellies,  these  pectin  bodies  seldom  amount  to 
ten  per  cent.  Torrey  suggested  that  tuckahoe  in  fine  powder  would 
serve  as  the  basis  for  edible  jellies. 

According  to  Sach's  Botany  "  the  origin  of  colloidal  pectin    ♦    •    • 
18  still  unknown."    Its  nutritive  value  seems  also  to  be  entirely  undo- 
tided.    The  older  writers  considered  the  pectin  bodies  of  no  value  as 
(bods,  while  later  authors  seem  inclined  to  give  them  a  value  approxi- 
mating that  of  starch.    It  seems  certain  that  a  diet  of  tuckahoe  alone 
would  not  sustain  life,  because  of  the  lack  of  sufficient  nitrogenous  ma- 
t^ials  to  repair  the  waste  in  the  animal  tissues;  still  it  might  prove, 
like  oar  farinaceous  articles  of  food,  a  valuable  adjunct  to  highly  nitro- 
genous foods. 

No  better  material  could  be  offered  the  botanist  and  physiologist  than 
is  tuckahoe  for  tJie  decision  of  two  questions,  viz :  How  are  the  pectin 
bodies  formed  in  plants,  and  what  are  their  values  as  foods  t 

SFFEOT  ON  CANE  SUGAR  OF  COOKING  WITH  FRUIT. 

Two  Busset  apples  were  pared  and  sliced,  covered  with  cane  sugar 
uid  baked  for  tluree  hours  at  a  rather  low  temperatura  Then  deter- 
ouuations  were  made  of  the  amounts  of  unchanged  cane  sugar  (^<  su- 
crose") and  of  inverted  sugar  ("  glucose^).  It  was  found  that  60.64  per 
cent  of  the  ciuie  sugar  had  been  "  inverted.''  This  inverted  sugar 
being  less  sweet,  it  foUows  that  to  get  the  full  sweetening  effect  of  cane 
?^ar  it  ^ould  be  added  to  fruit  after  cooking  rather  than  before:  It 
is  very  probable  that  all  the  cane  sugar  would  have  been  changed  to 
Averted  sugar  had  the  apples  been  more  tart. 

EXAMINATION  OF  LIONITB. 

»^itMii  ''Baby  Mine,"  40  milet  west  of  Bismarok,  Dak.     Received  fh>m  C.  W. 
^Ottpton,  BiBmarck,  Dak. 

7«J«tnr6 17.81 

5*5  light  gray 4.67 

«*tmninoua  matter 56.50 

^««e 21.02 


100. 00 

r  cent. 
SQlplior  in  ash • 24  per  cent. 

ANALYSIS  OF  BOCK  SALT. 


^^UUalphar  in  eoal : 1. 17  per  cent. 

*^Ul  sulphur  in  ash 24 


From  mine  of  American  Rock  Salt  Company,  Iberia  Parish,  Louisiana. 

5*Jimn  chloride ! 98.900 

i;*«iam  chloride 146 

J?*gne8inm  chloride 022 

Vflciomiinlphate .838 

Soluble  in  water 014 

*^»«tar© 080 

^.^^^^^ 100.  000 

.Jo fongns  has  yet  been  shown  to  contain  true  starch.     (Sach's  Botany,  241.) 
^*OBt  fungi  are  "highly  nitrogenous. 

Sag 
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The  above  specimen  was  received  from  Banger  ft  Co.,  Oalveston^ 
Tex.y  and  is  said  to  fairly  represent  the  whole  deposit.  If  this  be  the 
case  the  mine  is  a  very  valuable  one,  as  the  salt  is  of  excellent  quality. 

ANALYSIS  OF  SALTS  FROM  EVAPORATION  OF  LAKE  VTATBR. 

From  A.  F.  Leiria,  Lakeyiew ,  Or«f . 

Moisture ••••  .... ..  7.69 

Organic  matter ..*.  1.88 

Inioluble  in  water •......•....••.  .81 

Sodinm  chloride,  Na.  CI.  (common  salt) .... ^..  54. 88 

Sodium  solphate,  Na.t  S0.4  (glauber salts) 3.03 

Sodium  oarbonatS;  Na.t  Co.3(sal  soda) 32. 


100.06 

Another  sample  received  from  0,  Moore,  of  Almota,  Whitman  Gonntji 
Washington  Territory,  had  a  very  similar  composition.  Tbese  alkaline 
waters  are  very  valuable  detergents,  and  are  cheap  sources  of  crystal- 
lized  carbonate  of  sodium  (sal  soda),  which  is  one  of  the  most  useful  of 
chemicals.  Three  gallons  of  the  Oregon  sample  are  said  to  fiimish  one 
pound  of  mixed  salts  upon  evaporation. 

ORES  AND  MINERALS. 

A  large  number  of  specimens  have  been  received.  In  most  cases  aa 
inspection  showed  them  to  be  of  no  value.  A  few  analyses  liave  beea 
made,  but  work  of  more  strictly  agricultural  and  general  interest  has 
been  riven  the  preference.  A  single  specimen  received  from  UTorthem 
New  York  has  been  carefully  analyzed,  because  it  appears  to  be  a  new 
mineral,  containing  the  comparatively  rare  elements  thorium  and  uta- 
idum.  It  closely  resembles  the  mineral  described  by  Dana  (System  of 
Mineralogy,  p.  413),  under  the  name  Thorite;  it  differs  chiefly  in  its 
much  larger  content  of  uranium.  The  name  Uranothorite  is  proposed 
as  suitable.    The  following  are  its  properties : 

URANO-THORm. 

1.  Color, — Dark-red  brown. 

2.  Ltuter. — Sesinoas  or  sab-vitreons. 

3.  Streak, — Yellowish  brown. 

4.  Fraciur$, — Conchoidal. 

'  5.  Hardneu, — ^Aboat  5.    Scratches  glass  with  difficulty,  but  is  easily  scratdied  by 
the  knife. 

6.  /^>eoifio  gravity,— 4. 12QS, 

7.  FuHoiliiy. — Infusible  before  the  blow-pipe. 

8.  Cloifd  tube, — Considerable  water ;  residue  red-brown. 

9.  On  charcoal, — Heated  alone  becomes  brown ;  no  fumes  or  odor.   With  sod*  fomui  S 
dark  grayish-brown  bead,  not  magnetic. 

?    10.  Salt  of  pho9phoru8f  on  platinum  wire. — In  both  oxidizing  and  reducing  flamWy 
yellowish  while  hot,  light  green  when  cold.    Free  silica  undissolved. 

11.  BoraXf  on  platinum  wire. — In  both  oxidizing  and  reducing  Hames,  jeUow  whils 
hot,  pale  amber  when  cold.    Silica  not  all  dissolved. 

In  all  these  preliminary  tests  the  mineral  closely  resembled  thoritei 
except  in  the  permanence  of  a  yellow  color  in  the  cold  borax  bead*  The 
subsequent  analysis  showed  tliat  this  was  due  to  the  larger  amount  of 
uranium  present. 

A  partial  preliminary,  and  a  final  analysis  were  made  with  the  foiloir- 
ing  results : 
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0miititu6]its« 


Xoiftore  aod  eombined  water  (HsO). 

•lli(m(SiOs) 

Thorium  oxide  (ThO) 

Unaiom  oxide  (CxOs) •••• 

LMdoxl<ie  (PbO) -. 

Alaminiam  oxide  (AlaOi) 

lion  oxide  (FeiOa) 

Galeinm  oxide  (CaO) 


ItfjtgneiilnTn  oxide  (MgO). 
io£am  oxidA  (NaaO)  ..;^. 


Prelim- 
inaxy. 


3?^ftL 


19.4a 
62.51 


.40 


11.81 
19.38 
52.07 

y.00 

.40* 
.33 
4.01 
2.34 
.04 
.11 


99.95 


PLANTS,    MBDIOINAL    AND     POISONOUS. 

■XAimiAnOIll  OV  TABIOUI    "ZX>00|''  OB  "CKAZT-WXlPa.^ 

For  several  years  past  the  department  has  received  namerons  letters 
ftom  correspondents  in  Colorado,  Ea^nsas,  California,  and  other  Western 
States,  giving  information  as  to  the  poisonous  action  upon  horses,  cattle, 
and  sheep  of  various  plants  popularly  knoVn  as  ^<  loco- weeds,''  or  "  crazy- 
weeds.'  A  considerable  number  of  plants  has  been  received.  Those  most 
frequwtly  complained  of  have  been  Oxytropis  Lamhertij  Astragalm  moU 
UinmuSj  and  Sophora  aerecia.  In  addition,  there  have  also  been  men« 
tioned,  and  some  samples  also  have  been  obtained  of,  OxytropU  multi^ 
fM$j  Oxytropii  deflexa^  Malvoitrum  ooccineum^  and  Oorydalit  aurea^ 
variety  ocoidentalU. 

The  reports  from  various  correspondents  and  from  widely-separated 
legions  agree  closely  as  to  the  injurious  and  frequently  fatal  effect  upon 
iiumals  of  eating  these  ^^  loco-weeds.'' 

The  habit  of  eating  these  weeds  seems  to  be  formed  because  of  the 
scarcity,  at  certain  seasons,  of  nutritious  grasses.  AU  or  nearly  all  of 
these  plants,  except  OxytropiSj  have  a  bitter,  disagreeable  taste,  yet  after 
the  habit  has  once  been  formed  the  animals  r^ect  the  sweetest  grasses. 
Among  the  symptoms  first  noticed  are  loss  of  flesh,  general  lassitude, 
ind  impaired  vision ;  later  the  animal's  mind  seems  to  be  affected ;  it 
hecomes  often  vicious  and  unmanageable,  and  flesh  and  strength  are 
hoth  rapidly  lost.  When  approaching  some  small  object  it  wUl  often 
leap  into  the  air  as  though  to  dear  a  high  fence.  Frequently  in  these 
PMoxysms  horses  have  died  from  falling  backward. 

The  time  required  for  these  weeds  to  kiU  animals  varies  greatly,  some 
ging  within  three  or  four  days,  others  lingering  for  a  year  or  longer. 
Bome  correspondents  state  that  horses  seem  more  susceptible  to  the  in- 
floence  of  these  plants  than  are  either  cattle  or  sheep ;  others  report  tha 
•B  are  effected  similarly. 

There  is  some  difference  of  opinion  as  to  the  real  cause  of  the  diseases 
^^nunonly  attributed  to  "loco."  Some  think  that  the  animals  suffer  not 
■J  much  from  direct  poisoning  as  from  lack  of  nutritive  food  and  water, 
^tion  is  made  of  buttermilk  as  an  antidote,  but  it  seems  not  to  have 
Poved  valuable. 

^  Mr.  Francis  A.  Wentz,  of  Kinsley,  Kans.,  has  instituted  a  series  of 

pPovings"  of  the  herb  and  seeds  of  Sophora  serecia  and  the  herb  of 

^agalui  mollissimu9 ;  he  hopes  during  the  coming  year  to  establish 

^ond  question  what,  if  any,  particular  constituents  in  these  plants 

*  From  pieliminary  snalysia.  - 
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are  poisonons  to  domestic  animals.  This  department  is  indebted  t 
for  much  valuable  information  in  regard  to  the  action  of  these  p 
At  his  request  careful  chemical  examinations  have  been  made  of 
particular  plants ;  the  work  here  given  is  as  complete  as  time  will 
but  a  supplementary  report  will  probably  be  made  during  the  cc 
year. 

Acknowledgments  are  also  due  to  L.  P.  Dyrenforth,  J.  A.  Eddj 
others  for  samples  and  information. 

BOTANICAL  DESCRIPTION  OP  SOPHORA  SERECIA,  NUTT. 

By  thk  Botanist. 
The  genus  Sophora  is  characterized  as  follows : 

Calyx  tnbe  campaDulate ;  teeth  ehort.  Petals  nearly  equal ;  standard  broad 
mens  distinct ;  anthers  uniform,  Yersatile.  Style  incurved;  stigma  minute.  Po 
tate,  terete,  or  somewhat  compressed,  thick,  or  coriaceous,  mostly  indehiscent,  i 
seeded,  constricted  between  the  obovoid  or  subglobose  seeds,  and  usuaUy  necklac 
Trees,  shrubs,  or  herbs ;  leaves  unevenly  pinnate,  with  few  or  many  entire,  often 
oeous  leaflets ;  stipules  small  or  obsolete ;  racemes  terminal. — (Brewer  and  Wa 
Botany  of  California.) 

The  genus  belongs  to  the  natural  order  Leguminoscd.  It  eml 
some  25  species  found  in  different  parts  of  the  world.  In  North  An 
we  have  four  shrubby  species  or  some  becoming  small  trees,  viz.,  So 
tomentosaj  found  on  the  coast  in  Florida ;  SopJiora  spedosa  and  So 
affinis,  found  in  Western  Texas,  New  Mexico,  and  Mexico ;  and  So 
Arizonica  in  Arizona.  Sophora  Japonica  is  a  middle-sized  tree  of  J 
which  is  in  cultivation  in  many  of  our  cities,  and  is  quite  an  oruai 
tree. 

We  have  two  native  herbaceous  perennial  species,  viz.,  Sophora 
phylla  and  Sophora  sereciaj  ranging  from  Colorado  to  Mexico  and  Ari 
the  first  named  seldom  reaching  to  Colorado.  Sophora  serecia  is  desc 
as  follows : 

Herbaceous,  low,  6  to  12  inches  high,  more  or  less  silky,  canescert ;  stemi  asc< 
or  decumbent,  branchiug  from  the  base ;  leaflets  about  21,  elliptic  or  cuneate  * 
to  3  lines  long ;  racemes  terminal,  short,  1^  to  2  inches  loug,  peduncled ;  calyx  g 
at  the  base,  louger  than  the  pedicels,  campanulate,  5-toothed,  teeth  obtuse,  hj 
length  of  the  tube ;  corolla  4  lines  lon^,  banner  reflexed,  petals  of  the  keel  neai 
tinct,  acuminate,  mucronate. — (NuttaS.) 

This  species  is  common  on  the  high  plains  of  Colorado  and  Nebi 
extending  into  the  low<5r  foot-hills  of  the  Kocky  Mountains.  The 
of  this  species  are  of  a  yellowish  brown  color,  of  an  oblong  shape,  a 
one  quarter  inch  in  length  and  half  as  wide,  slightly  flattened,  "^ 
slender  hilum  or  eye  occupying  two- thirds  the  length  of  the  inner  £ 
the  seed. 

EXAMINATION  OF  THK  HERB  OF  SOPHORA  8SRECIA. 

Received  from  Francis  A.  Wentz,  Kinsley,  Kani. 

» 

A  proximate  analysis  of  the  plant  and  roots  yielded  the  followii 
suits : 

1.  Volatile  oil .•.........•••• 

2.  Chloropbyl 

3.  Soft  yellow  rcsiu •...^•. 

4.  Impure  alkaloid ......... 

r>.  Color  and  malic  acid 

6.  Tanuio  acid 

7.  Extractives,  soluble  in  water  and  80  per  cent,  alcohol 
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8.  ExtractiTes,  not  redissolyed  by  water  and  alcohol 1. 08 

9.  Brown  hard  resin.. 1.63 

10.  Albominoids ;  total  nitrogen  x  6.25 14.95 

11.  Acid  extract,  containing  starch  isomers,  by  difference 15. 59 

12.  Alkali  extract,  not  nitrogenous 4.78 

13.  6am and  yellowish  coloring  matter •...•.•  8.98 

14.  Crude  fibre 19.46 

15.  Ash,  Bolable  in  water,  1.75:  soluble  in  acid,  4.15 •  5.90 

l6.S*nd .-....: 1.41 

17.  Moiitiire .'. 8. 69 

100. 00 

The  presence  of  an  alkaloid  in  this  plant  in  appreciable  quantity  is 
certain,  and  the  poisonous  action  upon  animals  which  has  been  reported 
is  very  probably  due  to  the  alkaloid  chiefly.  The  following  are  some  ol 
its  chemical  characteristics : 

0.  SolvMUties. — It  is  freely  soluble  in  water,  hot  and  cold  alcohol, 
Hcids.  alkalies,  and  alkaline  carbonates.  Ether,  benzole,  and  chloroform 
dissolve  it  sparingly.    Amylic  alcohol  dissolves  it  freely. 

*.  Reactions. — An  acid  (sulphuric  or  hydrochloric)  solution  was  pre- 
cipitated by— 

1.  Potassio  mercuric  iodide  ("Mayer's  reagent").  An  abundant  yel- 
lowish amorphous  precipitate ;  soluble  in  alcohol ;  less  easily  in  ether. 

2.  Phosphomolybdic  acid  ("  Sonneschein's  reagent'').  An  abundant 
y^owish  precipitate;  soluble  in  ammonia  to  a  greenish-blue  liquid, 
whioh  fades  on  boiling^  acidulation  with  nitric  acid  causes  a  precipitate 
•Pparently  identical  with  that  first  formed. 

^Iodine  in  x>otassic  iodide.  A  brick-red  amorphous  precipitate,  which 
"^mes  nearly  black  upon  standing  with  excess  of  iodine  solution. 

1  Tannic  acid  (in  aqueous  solution  to  which  a  little  alcohol  was  added). 
^gray-biown  p]:ecipitate ;  somewhat  soluble  in  acetic  acid, 

5  Chloride  of  gold.    A  yellowish,  amorphous  precipitate. 

Ko  precipitates  were  obtained  in  acid  solutions  with  platinic  chloride 
^  picric  acid ;  neither  did  picric  acid  precipitate  a  simple  aqueous  solu- 
«on  of  the  alkaloid. 

Since  these  reactions  were  recorded,  an  examination  of  the  seeds  of 
**i6  8ame  plant  has  afforded  opportunity  for  further  investigation  of  the 
^Toperties  of  this  alkaloid.    lieference  is  made  to  the  analysis  of  the 

.  It  is  possible,  yet  hardly  probable,  that  the  soft,  yellow  resin  (3)  may 
5^ve  some  deleterious  properties.  The  "  provings  "  to  be  made  by  Mr. 
"entz  may  throw  some  light  upon  this  point.  The  other  constituents 
^possibly  injurious  properties  are  probably  included  in  "  Extractives 
•liable  in  water  and  80  per  cent,  alcohol"  (7).  The  chances  are,  howr 
^er,  largely  in  favor  of  the  alkaloid  being  the  chief  constituent  of  poi- 
•^Houa  properties.   ' 

XXAMINATION  OF  THX  SEEDS  OV  SOPHORA  8ERECIA. 

Received  firom  Francis  A.  Wentz,  Kinsley,  Kans. 

Tliese  seeds  have  a  taste  much  more  persistent  and  bitter  than  that 
^  the  herb.    The  following  is  a  proximate  analysis : 

h  Yellowfixed  oil 9.37 

£  Alkaloid  and  red  coloring  matter 1.74 

J  Organic  acid  (malic^  and  color 4.45 

£  £]SractiYe,  solnble  m  alcohol  andwator Vi.'M 

^  BxtractiTe,  soluble  in  alcohol,  not  soluble  in  water 83 

^Qwi....... 4.»Q 
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f 

7.  AlbnminoidB  (non-alkaloidal  nitrogen  x  6.35).... •••  ••••    18 

8.  Starch  isomers  in  aci<]  extract 14. 

9.  Extracted  by  alkali  and  acid,  not  starch  or  nitrogenooa 13. 

10.  Pure  cellulose •••..  8.w 

11.  Lignose  and  color. ........w 1.3 

12.  Abjq,  soluble  in  water • •••.  1  * 

Ash,  soluble  in  acid 1 

13.  lloittuxe • • 8. 

100.0 

• 

These  seeds  contained  no  organized  starch  grannies,  bnt,  after  ext 
tion  with  naphtha,  chloroform,  alcohol,  and  water,  they  gave  an  amou 
of  glncose,  when  boiled  with  dilute  acid,  equivalent  to  14.36  per  cent,  c 
starch.    The  red  coloring  matter  was  present  in  nearly  all  uie  extract 
in  varying  amounts ;  it  seems  to  be  present  in  the  seed  coat,  and  to  b 
somewhat  modified  in  its  solubilities  by  the  action  of  heat  and  reagen 

The  substances  of  principal  interest  in  this  investigation  are  theil 
cU  and  the  alkaloid.    The  malic  acid  probably  exists  in  oomb 
with  the  alkaloid. 

IXAMIKATIOIT  OF  TSX  FCOBD  OIL. 

A  rather  thin  fixed  oil,  of  a  reddish-yellow  color  and  pecnliar  odor. 

Specific  gravity  .9255,  compared  with  water  at  same  temperatOK 
(20O.6  O). 

Beaction  neutral  to  litmus  paper. 

Soluble  in  ether,  chlorofonui  petroleum,  naphtha,  and  benzole;  s 
ingly  in  alcohoL 

With  nitrous  acid  no  decisive  reaction  for  elaidim 

Ooncentrated  sulphuric  acid  dropped  upon  a  few  drops  of  the 
causes  the  following  changesof  color :  Olive-green,  chocolate,  red-biown 
purplish-brown,  purple. 

Ooncentrated  nitrio  acid,  light-green^  quickly  changing  to  light  y 
lowish  brown. 

Ooncentrated  hydrochloric  acid,  no  apparent  change. 

A  careful  determination  of  the  insoluble  fatty  acids  in  this  oil,  by  th 
method  of  fiebner  and  Angell,  gave  95.62  per  cent.    The  greater  poi 
tion  of  these  fatty  acids  seems  to  be  linoleic  <icidy  the  chief  constituent  c 
the  fatty  acids  in  linseed  oil.    This  was  proven  as  follows :  A  p<    io 
of  the  oil  was  saponified  with  alcoholic  potash,  the  alcohol  evapo:     e 
and  replaced  by  water,  and  the  solution  thus  formed  exactly  nentra 
by  acetic  acid.    A  single  drop  of  acetic  acid  was  then  added,  and  i 
solution  precipitated  by  normal  acetate  of  lead.    The  precipitated  nei 
tral  lead  soap  was  once  washed  by  decantation  with  hot  water,  eareftill 
drained,  and  treated  with  pure  ether.    Nearly  all  of  the  lead  soap  was  c 
solved  by  the  ether,  the  liquid  was  filtered,  and  a  portion  of  the  filtrate 
evaporated  to  dry  Titjss  in  a  tarred  dish ;  .741  gram  of  the  lead  soap  wa 
carefully  ignited  with  sulphuric  acid ;  .3160  gram  of  anhydrous  lead  su 
phate  was  found,  equivalent  to  .2159  gram  of  metallic  lead,  or  29.14 
cent  of  lead. 

Theorr.  FimiBd. 

Lead  linoleate  (Pb.(C,6H2703),) 29.20  %  Pb.         29.14  %  Pb. 

Soluble  in  ether  gave {soul      ^^ 

This  oil  does  not  seem  to  harden  upon  exposure  to  the  air  as  r 
as  does  linseed  oiL 
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IXAMINATION  OF  THS  ALKALOID  IN  THK  SBEDS  OF  80PH0RA  6SRKCIA. 

Althongli  abundant  chemical  evidence  was  obtained  during  the 
proin:^^  of  the  analysis  that  both  herb  and  seeds  contained  a  consider- 
able amount  of  a  very  bitter  alkaloid,  still  its  isolation  in  a  pure  form 
was  a  matter  of  considerable  difficulty.  In  the  seeds  it  is  associated 
with  malic  acid,  and  a  yellowish-brown  substance  of  active  reducing 
properties.  From  this  latter  substance  it  seemed  almost  impossible  to 
sei^arate  it,  but  by  adopting  several  expedients  it  was  finally  isolated 
in  what  seems  to  be  a  tolerably  pure  condition.  The  methods  are  given 
exactly  as  they  were  applied.  Several  operations  might  be  dispensed 
with  in  the  future,  and  a  much  simpler  scheme  devised,  as  the  outgrowth 
tf  th«  experieQce  gained. 

aiPARATION  OF  TITS  ALKALOID. 

Two  hundred  and  sixty-eight  grams  of  the  finely-powdered  seeds  were 
Pmolated   with    Squibb's  ether  until   apparently  exhausted.     This 
Cereal  extract  contained,  when  evaporat^,  the  fix^  oil,  with  a  little 
coloring  matter.    The  seeds  were  then  dried  and  extracted  with  94  per 
MQt  alcohol,  to  which  had  been  added  5  per  cent,  of  acetic  acid.  When 
tbe  percolate  no  longer  had  a  bitter  taste  the  treatment  with  alcohol 
^  discontinued.    The  alcohol  was  evaporated,  the  residue  treated 
^th  water  and  filtered,  and  the  acid  filtrate  was  precipitated  by  normal 
acetate  of  lead.    A  small  amount  of  a  flocculent,  flesh-colored  precipi- 
^^  formed,  which  proved  upon  investigation  to  be  malate  of  lead,  as- 
sociated with  a  little  coloring  matter.    The  filtrate  from  this  lead  precipi- 
tate was  treated  with  sulphxuretted  hydrogen,  filtered,  the  filtrate  con- 
o^trated  on  the  steam-bath,  with  addition  toward  the  end  of  a  faint 
^oesa  of  ammonia.     When  well  concentrated  and  nearly  free  from 
^Bnonittm  acetate  the  liquid  was  acidified  with  sulphuric  acid  and  pre- 
<5ipitated  by  excess  of  potassic  mercuric  iodide  ("  Mayer's  solution"). 
An  abundant,    bulky,  amorphous,   yellowish-white   precipitate  was 
fi*tt€d.    This  precipitate  was  washed  on  a  filter  with  cold  water  until 
tke  washings  became  somewhat  turbid  from  dissolved  precipitate.    It 
^'•s  then  suspended  in  water  and  treated  with  sulphuretted  hydrogen, 
filtered  from  black  mercuric  sulphide,  and  the  very  acid  filtrate  concen- 
tortrt  to  exx>el  all  free  sulphuretted  hydrogen.    This  liquid  was  then 
P^ipitated  by  a  solution  of  iodine  in  potassic  iodide.  When  insufficient 
MoB^  was  added  for  complete  precipitation  of  the  alkaloid,  the  precipi- 
tate had  a  brick-red  color,  but  with  excess  of  iodine  the  precipitate  was 
^^  nearly  black,  much  resembling  free  iodine  in  color.    This  precipi- 
tate was  washed  with  cold  water  and  treated,  in  presence  of  water,  with 
•oirt  silver  oxide.    After  slight  concentration  on  the  water-bath,  the 
jjjuid  was  filtered  from  the  silver  iodide  and  excess  of  silver  oxide. 
*k6  filtrate  was  deep  wine-red  by  transmitted  light,  and  by  reflected 
Aghthad  a  beautiful  and  strongly-marked  yellowish-green  fluorescence, 
yhich  was  less  evident  upon  acidulating  the  liquid  with  sulphuric  or 
hydrochloric  acid. 

He  solution  of  the  alkaloid  was  intensely  bitter ;  had  a  distinctly  alka- 
"^ft  reaction,  and  gave  with  reagents  the  following  reactions : 
!•  Hydrates  of  potash,  soda,  and  ammonia  caused  no  precipitates. 
2.  Potassic  mercuric  iodide  ("  Mayer's  solution  ")  caused  a  bulky,  floe 
^^t,  yellowish-white  precipitate,  which  dissolved  readily  in  alcohol 
^  less  freely  in  ether. 
«•  Phosphomolybdic  acid  (^<  Sonneschein's  reagent '')  caused  a  light- 
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yellow  precipitate,  Bolable  in  ammonia  to  a  gni:'eeni8h-blae  solntion ;  boil- 
ing gradually  dissipated  the  color  until  it  was  nearly  destroyed,  the 
meniscus  having  a  lemon -yellow  color,  and  the  liquid  a  very  pale  amber. 
Addition  of  excess  of  nitric  acid  to  this  liquid  caused  an  abundant,  floc- 
culent  precipitate  rather  more  yellow  than  before. 

4.  Iodine  in  potassic  iodide  causes  a  brick-red  precipitate,  darkened 
in  color  by  excess  of  iodine. 

5.  Picric  acid  (in  alcoholic  solution)  causes  no  precipitation. 

6.  Infusion  of  galls,  containing  alcohol,  causes  a  grayish-red  precipi- 
tate, pretty  freely  soluble  in  acetic  acid  and  dilute  sulphuric  and  hydro- 
^oric  acids. 

7.  Oold  chloride,  with  free  hydrochloric  acid,  causes  a  fiooculent 
lemon-yellow  precipitate;  .1336  grams  of  this  precipitate,  previoaidy 
well  washed  with  water  and  dried  at  85^  0.,  lefb  upon  ignition  .04SO  A 
metallic  gold,  equivalent  to  3443  per  cent.  A  previoudy-formed  pre- 
cipitate, of.  the  purity  of  which  there  is  more  doubt,  contained  3L83per 
cent,  of  gold. 

8.  Platinic  chloride  causes  the  slow  separation  of  a  yellowish  prec^- 
tate  which  has  not  been  further  examined ;  in  hydrochloric  solutions  jio 
precipitate  is  formed. 

9.  The  alkaline  solution  was  shaken  with  solvents  insoluble  in  water: 
ether,  benzole,  and  chloroform  removed  small  amounts  of  the  alkaloid 
only,  while  amylic  alcohol  removed  it  freely.  , 

By  comparing  these  reactions  with  those  recorded  for  the  alkaloid  in 
the  herb  of  this  plant,  it  will  be  seen  that  they  are  identicEd. 

The  remainder  of  this  alkaline  liquid  was  neutralized  witb  snlpliuiic 
acid,  evaporated  and  dissolved  in  absolute  alcohol.  This  liquid  was 
percolated  through  purified  animal  charcoal,  which  removed  idl  the  al- 
kaloidal  sulphate.  After  washing  the  charcoal  with  cold  absolute  alco- 
hol, it  was  treated  with  hot  absolute  alcohol,  whereby  the  alkaloid  was 
removed  as  a  neutral  sulphate.  This,  when  evaporated,  left  a  red-browii| 
neutral,  very  hygroscopic  residue  of  exceedingly  bitter  taste.  Tliis  resi- 
due gave  positive  tests  both  for  sulphuric  acid  and  nitrogen.  Hence  it 
is  asserted  that  the  plant  and  seeds  of  Sophora  tereoia  contain  a  bitter 
alkaloid.  In  addition  to  the  precipitations  caused  by  the  genend  alka- 
loid reagents,  the  following  special  reactions  were  obtained  by  treatitng 
the  solid  sulphate : 

1.  Concentrated  sulphuric  acid,  cold  and  warmed,  gave  a  yellowiBli- 
brown  color,  becoming  chocolate-brown  on  standing. 

2.  Concentrated  sidphuric  acid  with  potassic  bichromate,  a  prompt 
green  coloration,  due  to  reduction  of  the  chromic  acid  to  chromic  salt; 
on  long  standing  the  color  became  olive-green. 

3.  Concentrated  nitric  acid  caused  a  lemon-yellow  color,  which  became 
a  little  darker  upon  adding  excess  of  ammonia;  the  same  colors  .with 
fiulphuric  acid  and  potassic  nitrate,  and  with  nitric  add,  followed  I^^ 
hydrochloric  acid. 

4.  Sulphuric  acid,  containing  ammonic  molybdate  ("Frcedtfia  rei^ent^ 
cold,  yellowish ;  warmed,  becomes  successively  greenish,  green-blue,  and 
finally  deep  indigo-blue. 

5.  Ferric  chloride  (aqueous)  gives  an  orange  coloration  with  the  solid 
alkaloid  sulphate. 

6.  Potassic  ferricyanide,  warmed  in  aqueous  solution  with  the  alkaloid 
flulpliate,  becomes  greenish,  and  contains  ferrocyanide. 

7.  Potassic  permanganate  in  aqueous  solution  is  reduced  with  precipi- 
tation of  brown  manganese  oxides. 

8.  Evaporated  and  warmed  wiUi  zinc  chloride  a  brown  to  amber  color 
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Appears.  From  the  reactions  with  bichromate  (2),  ferricyanide  (6),  and 
permanganate  (7),  it  appears  that  this  alkaloid  is  an  active  reducing 
agent. 

It  seems  very  probable  that  this  alkaloid  is  identical  with  the  Sophoria 
discovered  by  H.  C.  Wood,  jr.,  in  the  seeds  of  Sophora  speciosa.  In  fact, 
a  physiological  experiment  upon  a  kitten  gave  exactly  the  same  indica- 
tions as  are  reconied  by  H.  C.  Wood,  jr.,  in  the  American  Journal  of 
Pharmacy,  January,  1878,  page  34,  and  in  the  Philadelphia  Medical 
Times,  August  4, 1877. 

In  a  single  .experiment  made  here  the  following  symptoms  were  ob- 
aerved:  To  a  half-grown  kitten  was  given  an  extract  from  the  seeds  con- 
taining not  over  one-fourth  grain  of  the  alkaloid.  Except  excessive  froth- 
ing, no  decided  effect  was  noticed  until  fifteen  minutes  had  passed  j  then 
a  stight  spasmodic  twitching  of  the  lower  extremities  was  noticed.  This 
cont^ued  about  half  an  hour,  when  a  second  dose  of  the  same  amount 
was  administered.  This  increased  the  number  and  frequency  of  the 
twitchinga,  and  after  a  few  minutes'  vomiting  occurred,  followed  by  par- 
tial stupor  and  a  general  nervous  twitching  of  the  whole  body;  there 
eeemeil  to  be  no  effect  upon  the  mind,  and  no  delirium  at  any  time. 
Lack  of  material  prevented  further  experimentation,  and  the  cat  recov- 
ered fully  in  a  couple  of  hours. 

It  is  hoped  that  a  more  complete  chemical  and  physiological  investi- 
gation may  be  made  during  the  coming  year ;  any  results  will  appear  in 
the  next  annual  report.  It  is  hardly  to  be  doubted  that  the  alleged 
poisonous  effects  of  this  plant  are  due  largely  or  entirely  to  this  alka- 
loid ;  at  the  same  time  it  is  not  improbable  that  some  medicinal  uses 
Bttay  be  discovered  which  will  fully  compensate  for  the  labor  of  analysis, 
if  not  for  the  loss  of  cattle  already  incurred  by  our  western  farmers, 

raELMINABY  REPORT  ON  THE  HERB  OP  ASTRAOALUS  MOLLISSIMUS. 

Receiyed  from  Francis  A.  Wentz,  Kinsley,  Kana. 

A  proximate  analysis  showed  the  following  constituents: 

I  Moirtnre 12.28 

jAjh 6.76 

*  White  wax 1.30 

H*  Chiorophyl  and  fatty  eubstauce 1.23 

J-  Neutral  resins  a 1.67 

Ij*  Neutral  resinsfr 42 

J*  Acid  resins  c 60 

^  Orgauio  acid  and  color 3.77 

I'  Bitter  extractive  • 7. 89 

*yOum 4.04 

*l.  AlbnminoSds 15.r)9 

}*•  Tannic  acid,  iron  greening 2.41 

j*  Starch  isomers 6.77 

J^  Acid  and  alkali  extracts,  not  starch  or  nitrogenousi  dilTeronce  . ...... ....  1 1. 69 

«*  Crude  fiber 23. 3d 

100. 00 

The  only  substances  likely  to  prove  poisonous  in  this  plant  are  the 
j*aloid  and  bitter  extractive  (No.  9).  If  facilities  can  be  had  a 
*^  amount  of  this  plant  will  be  treated,  and  the  alkaloid  extracted 

^^^is  reactions  lately  obtained  point  to  the  probable  presence  of  a  very  small 
JJ^JUit  of  an  alkaloid.  This  alkaloid  seems  to  be  sparingly  soluble  in  water.  The 
^^^fi^km  obaerYed  would  indicate  less  than  ^  per  cent,  in  the  plant. 
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and  examined.  The  means  at  present  supplied  by  Congress  are  entiiel] 
inadequate.  It  is  hoped  also  that  the  proviiigs  instituted  by  Mr 
Wentz  may  be  ready  for  report  in  the  next  annual  report  of  this  depart 
ment. 

PRELIMINARY  REPORT  ON  THE  HERB  OP  OXYTROPIS  LAMBBBTI. 
^  Received  from  L.  F.  Dyrenforth,  Chicago,  IlL 

The  following  is  a  proximate  analysis : 

1.  Moisture Q.7\ 

2.  Ash,  Bolnble  in  water 1. 06 

Ash,  soluble  in  acids.... 2.89 

Asb,  oomhiued  silica 37 

4  3< 

8.  Sand a  »^ 

4.  Chlorophyl,  wax,  resin,  trace  organic  acid 4 

&.  Tannin,  iron  greening I 

6.  Glucose I.o 

7.  Sucrose 1.3! 

8.  Resin,  insoluble  in  ether , ,^ 

9.  Extractive  (not  bitter)  and  color 6 

10.  Gum 3 

11.  Starch  isomers 9.w 

12.  Substances,  not  nitrogenous,  extracted  by  acid  and  alkali 20 '^ 

13.  Albuminoios 10 

14.  CtUoloM 24 


Vi 


99 


Water  removes  from  an  alcoholic  extract  of  this  plant  a  number  oi 
substances  (Nos.  5,  6,  7,  9),  which,  taken  together,  have  a  sweet,  nol 
unpleasant  taste,  which  may  account  for  the  preference  shown  by  animj 
for  this  weed  over  the  various  grasses  which  grow  with  it.  The  ext  i* 
ive  (No.  9)  seems  to  contain  a  very  small  amount  of  an  alkaloid,  Tee 
ing,  so  far  as  examined,  with  the  one  present  in  Astragalus  mollissim 
Miss  Catharine  M.  Watson,*  in  1876,  examined  this  alkaloid  of  Oxytro} 
Lamberti  and  reported  it  to  be  a  brownish,  waxy  substance,  sparingij 
soluble  in  water,  readily  dissolved  by  dilute  acids,  and  readily  solubh 
in  alcohol,  chloroform,  and  ether.  *nts  ethereal  solution  had  a  dia 
agreeable  odor,  a  yellow  color,  and  a  deep-blue  lluorescence.''  Its  sola 
tion  in  dilute  acids  "  gave  precipitates  with  potiissic  murcuric  iodide 
metatungstic  acid,  phosphomolybdic  acid,  and  solution  of  iodine  in  iodid< 
of  potassium."  For  full  particulars  see  the  original  paper.  Some  physi 
ological  experiments  then  made  led  to  the  conclusion  that  the  ^'  drie< 
ground  root  possesses  no  poisoifons  properties." 

From  the  additional  work  done  at  this  department  it  seems  probable 
that  the  deleterious  effects  observed  from  animals  eating  this  plant  majj 
be  due  principally  to  the  fact  that  the  sweet  taste  causes  cattle  torejec 
more  nutritious  food,  and  strive  to  subsist  upon  the  (kcyti'opis  only 
This  plant  is  mechanically  a  very  unfit  substance  for  food,  being  of  \ 
tough,  fibrous,  and  indigestible  character.  It  is  possible  that,  when  thi 
animal  becomes  somewhat  enfeebled  by  lack  of  proper  nourishment,  th< 
Bmall  amount  of  alkaloid  may  have  a  direct  poisonous  action.  Again 
it  seems  probable  that  the  plant  may  contain  much  larger  proportioii 
of  alkaloid  at  certain  stages  in  its  development  than  at  others,  <wr  th 
seeds  may  prove  to  be  the  most  injurious  portion. 

Much  light  might  be  thrown  upon  this  subject  by  the  observatioiis 

*Amer.  Journal  of  Pharmacy,  December,  1878,  p.  565. 
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a  properly  constituted  coinraission,  which  should  visit  the  localities  where 

the  loss  of  animals  has  been  isrreatest,  inquire  thoroughly  into  the  matter, 

and  gather  specimens  at  different  stages  of  development  for  analysis. 

The  sum  necessary  for  this  investigation  would  be  small  in  comparison 

with,  the  benefits  to  be  derived. 

EXAMINATION  OF  MALVASTRUM  COCOINEUM. 

Beceiyed  from  Francis  A.  Wlntz,  Kinsley,  Kansas. 

Moisture 9.737 

Ash,  solaMe  in  nvater .•••.••....••. 3.344 

Ash,  soluble  in  acid ......•• • 5.263 

Aihy  insoluble  in  acid 2.270 

10.977 

Ether  extract : 

0.  Insol able  in  gasoline: 

Tinnln 354 

White  wax lU 

Chlorophyl 158 

.626 

y  Solnble  in  gasoline: 

teiias i..  1.496 

Uminh 1.484 

fioft  fat , 1.506 

TftUtile  oil  and  loss 050 

4.536 

5.162 

SO  per  cent.  Alohol  extraot : 

a.  Solnble  in  water : 
TlXiXifai,  sncars  and  extractives 8.500 

h,  Insolnble  in  water : 
BMlaiand  color • 1.114 

9. 614 

"^ater  extract : 

Gnm 8.260 

Acid  extraot,  starch  isomers  by  titration 16.390 

Alkali  extract,  by  difference 15.947 

Albuminoids,  total  nitrogen  x  6.25 12.513 

Crude  aber—.  ^ 11. 570 

100.000 

This  plant  contained  no  alkaloid  nor  any  bitter  substance ;  the  only 
possibly  poisonous  substances  are  the  resins,  and  the  chances  are  not 
gJ^tly  in  favor  of  their  being  injurious. 

It  fceems  very  doubtful  whether  this  herb  is  at  aU  poisonous  in  the 
dried  condition;  possibly  drying  may  render  it  thus  inert 

THS  IMPOBTANOH  OF  OABEFULLY  SELEOTSD  SEBD. 

Ill  the  report  of  this  department  for  1878,  page  121  and  following,  are 
Panted  for  consideration  under  the  above  heading  some  &cts,  with 
™  promise  that  in  a  future  report  the  result  of  some  field  experiments 
*^ring  upon  the  same  subject  would  be  given. 

A  summary  of  the  results  given  in  the  report  for  1878  is  here  given 
for  convenience.  The  seeds  taken  for  this  purpose  were  such  as,  from 
^"Jir  size,  could  readily  be  picked  over  one  by  one,  and  comprised  the 

oS^^'  three  specimens  each  of  maize,  pease,  and  beans. 

•Oiese  seeds  were  taken  from  the  stores  in  the  department,  and  there  is 
^^^oubt  that  the  percentage  of  vitality  was  almost,  if  not  quite,  100. 
..One  quart  of  each  variety  was  taken,  and  by  careful  picking  was 
J^^ded  into  thirds,  as  follows :  first,  the  best  third  was  selected,  then 
^«  poorest  half  of  the  remainder,  and  the  middle  third  remained, 
^pon  weighing  a  given  bulk  (one-quarter  liter)  of  the  best  and  poor- 
W  thirds,  there  were  found  but  slight  diflferences  in  weight,  showing 
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that  really  the  seed  was  all  good  and  full  weight.    The  ayerage  ratio  ot 
best  to  poorest  thirds  by  weight  was  100  :  98.56, 

In  no  ease  was  the.  difference  very  marked,  although  in  every  case  but 
two  it  was  in  favor  of  the  best  thirds.  These  exceptions  doubtless 
arose  from  the  large  size  of  these  seeds,  which  prevented  their  being 
closely  packed  in  so  smaU  a  vessel  as  that  in  which  they  were  weighed 
out. 

Next,  50  grams  of  each  sample  were  weighed  out,  and  the  number  of 
seeds  present  in  this  weight  counted  out,  when  the  average  ratio  of  the 
weight  of  individual  seeds  was  ascertained  to  be  100 :  71.S. 

An  examination  of  several  other  samples  of  maize,  pease,  and  beans 
showed  the  difference  above  observed  to  be  pretty  constant,  e.  g.j  the 
ratio  of  weight  between  an  equal  number  of  grains  from  the  first  and 
third  thirds  of  nine  samx^lcs  of  maize  was  100:60;  in  six  samples  of 
pease,  100 :  G9;  in  five  samples  of  beans,  100 :  64;  or  an  average  of 
100  :  63.7.  But  another  consideration  remained,  of  equal  importance 
with  this  quantitative  difference  in  the  food  supply,  viz.,  whether  there 
existed  also  a  qualitative  difference;  and  for  the  purpose  of  determin- 
ing this  point  comx)lete  proximate  and  ash  analyses  were  made  of  several 
of  the  seeds  mentioned,  the  results  of  which  showed  that  of  Mtoh 
proximate  constituent  the  amount  present  in  the  individual  seed  of  each 
poorest  third  was  about  71.4  per  cent,  of  the  amount  present  in  the 
single  seed  of  the  best  thirds. 

In  the  same  manner,  by  comparing  the  fuU  analyses  given  of  the  ashes 
of  the  several  samples,  it  was  found  that  those  two  constituents  which 
are  most  important,  and  which  are  present  in  ^eatest  quantity,  yiz^ 
potash  and  phosphoric  acid,  stand  in  the  same  ratio  as  the  organic  proxi- 
mate constituents,  t.  «.,  the  amount  of  potash  and  phosphoric  acid  pres- 
ent in  a  single  seed  of  the  poorest  third  of  either  of  these  samples 
analyzed  averages  exactly  71  per  cent,  of  the  amount  present  in  a  seed 
from  the  best  third. 

The  conclusion,  then,  from  these  results  is  that  the  young  plant  would 
receive  from  the  oetter  seed  the  same  land  of  food  for  its  early  develop- 
ment, and  about  40  per  cent,  more  of  it  than  from  the  poorest  seed.  It 
is  also  shown  that  the  entire  amount  of  the  several  seeds  submitted  to 
analysis  were  mature  seeds,  as,  indeed,  to  the  eye  they  appeared  to  be 
different  only  in  their  relative  size. 

When  we  consider  that  during  the  period  of  germination  and  the 
earlier  stages  of  its  growth,  until  in  fact  through  well  develoi>ed  foliage 
and  rootlets  the  plant  is  able  to  appropriate  and  assimilate  food  from 
the  atmosphere  and  earth,  its  entire  supply  of  nutriment  is  derived  solely 
from  that  stored  VL\i  in  the  seed,  the  importance  of  the  above  difference 
in  the  amount  of  that  supply  of  food  is  manifest. 

It  is  not  improbable  that  during  the  early  life  of  the  new  plant  there 
may  result  a  feeble  struggle  for  existence,  during  which  period,  if  not 
supplied  with  sufficient  and  proper  food,  the  plant  becomes  dwarfed  in 
its  full  development,  with  its  power  of  reproduction  impaired,  and  eveiy 
vital  function  in  marked  contrast  with  that  plant  which  has  in  its  early 
life  received  a  more  generous  supply  of  food. 

It  is  obviously  true,  and  has  been  proved  so  by  experiment,  that  even 
under-sized  seed  may,  in  fertile  ground,  produce  well-developed  plants; 
and,  indeed,  it  appears  to  have  been  demonstrated  that  "the  vigorous 
development  of  plants  depends  far  less  upon  the  size  and  weight  of  the 
seed  than  upon  the  depth  to  which  it  is  covered  with  earth,  and  ux>on 
the  stores  of  nourishment  which  it  finds  in  its  first  period  of  life,"  but 
there  stUl  appears  to  remain,  as  an  open  question  of  very  great  pxaotiMMkl 
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importanciey  the  comparative  value  of  fully  developed  and  imperfectly 
developed  seed,  under  the  ordinary  condition  of  moistiuo,  fertility,  &c. 

For  the  purpose  of  experiment  in  the  field  there  were  selected  32  seeds 
of  the  best  and  poorest  thirds  of  15  vurietiC'S  of  maize,  50  seeds  each  of 
5  varieties  of  beans,  and  100  seeds  each  of  6  varieties  of  pease. 

The  weights  of  each  lot  were  taken  and  were  a^  foUows : 


IS  TtiieiiM  mtAz^  480  aeeds 
STirieties beMii,  250  seeds .. 
•  TirieUMpeMe,  eoo  seeds.. 


•I 


Qramt. 
15C7 
13Li 
162.8 


Pooreiil 
third. 


Qrami. 
100.0 
82.8 
11L9 


The  above  weights  are  in  the  following  ratio : 

Hidze,  host  to  poorest  as • • —  ......  100: 64. 39 

Beans,  host  to  poorest  as 100:  63.01 

Pease,  best  to  poorest  as 100:68.95 

Below  is  given  a  tabulated  result  of  the  experiment,  although,  owing  to 
the  protracted  drought  of  the  past  season,  little  value  can  be  placed 
upon  the  results  other  than  as  to  the  percentage  of  seeds  which  germi- 
nated and  the  percentage  of  plants  obtained,  for  it  was  found  that  many 
of  the  plants  which  developed  partially  failea  to  survive,  and,  especially 
in  the  case  of  the  pease  and  beans,  the  crops  reported  below  were  obtained 
as  the  result  of  a  new  growth  ensuing  after  the  late  rains. 

It  is  idso  to  be  borne  in  mind  that  these  experiments  were  conducted 
upon hmd  which,  although  originally  quite  unproductive,  has  been  brought 
by  careful  cultivation  to  a  high  condition  of  fertility,  as  may  be  evidenced 
by  the  following  analysis : 
♦. 

AnalysU  of  toil  of  expaimenial  plot 
.  "S         .  Per  eaiti 

lloiltoior......  • ^ 1. 740 

OigMiiomatter 4.980 

Carbonic  acid  (C  Oi) 200 

iMoluble  matter 84. 235 

Ferric  Oxide  (Fe,  O,) 2.864 

Aluamia  (Al,  O3) 4.416 

i^«(CaO) 635 

Magnesia  (Mff  O) 400 

fota88a(K,0) 100 

|j^(Ka,0) 054 

Ji»08photio  acid  (Pa  O*) 198 

oBlpliurio  acid  (S  O3) 024 

99.846 

Obviously,  upon  land  of  such  composition  and  deep  tilth  the  plant 
JJ'ould  find  every  needed  element  for  its  nutrition,  and  the  experiments, 
^fore  being  accepted  as  conclusive  upon  other  i^oints  than  tiiose  men- 
Joned,  shoidd  be  repeated  upon  other  soils  not  so  well  adapted  to  the 
development  of  the  plant  after  germination. 

**^«p«r  eent,  planftfrom  teed: 

^  pease:  Ist  3d,  60.5  per  cent. ;  3d  3d,  65.2  per  ceftt. 

5  beans:  let  3d,  88.0  per  cent. ;  3d  3d,  70.8  per  cent. 
8 corn:  let  3d,  53.1  per  cent. ;  3d  3d,  49.3  per  cent. 
'^  com :  Ist  3d,  32.0  per  cent. ;  3d  3d,  19.4  per  cent. 

^^^€per  eent,  teed  tprouied: 

6  peaae :  let  3d,  61.7  per  cent. ;  3d  3d,  60.7  per  cent. 
6  beans :  1st  3d,  94.4  per  cent. ;  3d  3d,  73.2  per  cent. 
J  com:  1st  3d,  58.0  per  cent. ;  3d  3d,  55.8  per  cent. 
iwm:  Ist  3d|  49.6  per  cent.,  3d  3d|  34.3  per  centi 
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Av^raft  vfeigXi  of  crop  to  plant : 

6  peate:  Ut  3d)  3.7o grams;  3d  Sd,  4.09  gramt. 

5  ueans :  Ist  Sd,  100.9  grams ;  3d  3d,  155.6  grami. 
8  com :  Ist  3d,  77.3  grams ;  3d  3d,  97.4  grams. 

7  com :  Ist  3d,  53.4  grams;  3d  3d,  21.3  grams. 
Anrago  weight  of  entire  crop : 

6  pease :  Ist  3d,  241.0  grams;  3d  3d,  283.5  grams. 
5  beans :  1st  3d,  503.2  grams ;  3d  3d,  614.8  grams. 

8  com:  1st  3d,  1568.6  grams;  3d  3d,  1679.9  grams. 

7  com:  1st  3d,  588.7  grams;  3d  3d,  161.6  grams. 

Total  average  per  cent,  plants  from  seed :  Ist  3d,  55.8  per  cent. ;  3d  3d,  49.1  p 
Total  average  per  cent,  seeds  sprouted :  Ist  3d,  63.6  per  cent. ;  3d  3d,  55.9  per 
Total  average  weight  of  crop  to  plant :  1st  3d,  58.4  grams;  3d  3d,  66.6  gram*. 
Total  average  weight  of  entire  crop :  Ut  3d,  793.5  grams;  3d  3d,  744.1  grama. 

As  will  be  seen  from  the  above,  the  percentage  of  seed  which  sp 
was  generally  higher  in  the  case  of  the  best  thirds,  bnt  was  m  i 
BO  high  as  the  character  of  seed  used  appeared  to  warrant.  In  1 
the  seed  used  appeared  to  possess  vitality,  and  the  results  ol 
by  experiment  were  doubtless  due  to  the  unfavorable  conditio 
the  planting,  by  which  the  seed  was  destroyed. 

▲s  will  be  seen  from  the  analyses,  the  composition  of  the  b 
poorest  thirds  of  seed  used  in  these  experiments  was  about  ic 
and  the  only  difference  between  the  individual  seeds  from  the  bt 
poorest  thirds  was  a  quantitative  one,  which  the  character  of  1 
and  season  made  of  no  account. 

But  fidthough  the  above  experiments  fail  to  be  conclusive,  or 
of  value  as  an  element  in  settling  the  main  question  proposed,  1 
lowing  results  obtained  in  England  in  1877  with  oats  are  most 
tant    The  analyses  given  are  by  Prof.  Henry  Tanner. 


Compoflitiom 


GoaititneBtib 


Hutflii • 

)h,  gaoLy  iuo 

matter 

_    lolose 

UntrocenotLi  matter  (not  tme  albominoids) 

Alkaune  tnlts  in  aah 

Xarthy  saltain  ash 

MUoioas  matter  in  aah 

Water 


ConBtituenta. 


Composition  o 


Under  f^ood 
oultiTation.; 


Gluten 

Starch,  gum,  Sco 

Fatty  matter 

Cellulose «  — 

KitTojccenoua  mattor  (not  true  albuminoids) 

Alkaline  salts  in  ash < 

Earthy  salts  in  ash 

Silicious  matter  in  ash 

Water 


*  Forty-nine  poimds  per  bnsheL 

tTwenty  pounds  per  bushel. 

iFifty  bushels  per  acre,  weighing  43  pounds  per  DOsheL 

f  Ten  bushels  per  acio,  weighing  22  poundi  per  buthel' 


U! 

col 
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Conatitnents. 


Olnton 

Starch,  gnm,  &o 

FaUjmAtter 

CeUukwe vr'-v'-VV 

Kitropenoas  matter  (not  true  albuminomB) 

Alktline  eallA  in  ash 

I*rthy  ealU  in  ash. -- 

^Icioua  matter  in 
Witer 


Composition  < 

of  oats 

gtowa 

from  Med— 

Of  good 

Of  bad 

ohATMter. 

character. 

5.89 

ITS 

62.94 

64.20 

2.81 

3.92 

11.70 

12.98 

L18 

.50 

.07 

.50 

.57 

1.32 

1.98 

.90 

12.86 

12.96 

1M.00 

100.06 

m 

The  value  to  the  farmer  of  various  grains^  as   deduced  from  chemical 

analysis. 

The  reports  of  the  statistician  for  the  past  ten  years  (1870-1879)  show 

tkb  following  average  values  to  the  farmer  of  the  principal  agricultoral 

&od  materials : 

Tablx  L, 


Varietlec. 


y^«»t". 

^y* ... 


S«iekwhcat 

\^t^to« 

^:y.p«r  ton  of  2,000  ponnds 


Value  per 
buiheL 


0.4397 
L0635 
.7200 
.8649 
.7508 
.7111 
.5814 
12.8581 


Value  per 
100  poondi. 


0.78 
1.77 
L29 
L14 
1.S6 
^42 
.67 
.65 


Average  value  per  100  pounds  for  grains,  $1.327 ;  average  value  per 
••'Of)  pounds  for  aU,  $1,200. 

The  substances  which  give  these  foods  value  may  be  divided  into 
^iiJee  classes : 

X  Albuminoids  :  Nitrogenous  compounds  which  serve  as  "  liesh- 
^xmcrs." 

2.  Fats :  Solid  or  liquid  oils. 

3.  OarbhydrateSy  or  "nitrogen  free  extract":  starch,  sugar,  gum,  &c, 
bese,  with  the  fats,  are  sometimes  known  as  "heat  or  force  givers." 

.    T!he  comparative  value  of  these  three  classes  as  foods  has  been  approx- 
^iJciately  determined  by  a  commission  appointed  by  the  German  agricult- 
^^1^1  experimental  stations.    These  results  are  reported  by  Kcenig,*  the 
^liairman  of  the  commission,  and  are  as  follows : 

Ta^lk  B.—Proporti<mii€  valuet  nutritive  conttituents  in  food  materiaU, 
^ominoids 34.6    =    4.74 

5,*Vl- - 29.8    =    4.08 

^^•TDhydratefl 7.3    =     1.00 

Having  these  proportionate  values,  we  find  that  on  an  average  speci- 
^<ai  the  value  of  our  cereals  is  subdivided  thus : 

vH^™*^^°^°*?  ties  Geldwerlhes  von  Futtermitteln,"  in  die  Landwirtiiscliaftlichexi 
»«l?och«.8tationen,  Baud  xxIy,  p.  30*:^. 
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Table  C. — Value  of  each  constituent  in  an  average  grain. 


Constitaciito. 

Valae  per 
100  pooniit. 

Valae  in  MMh 

AlhnmlTiniila.    

(Unts. 
49.842 
13.668 
08.190 

Oente. 
27.  M 

Fat 

10l20 

r!a,rhhvdrA.tAa ..    

62.14 

132.700 

IMM 

If,  then,  we  know  tlie  number  of  poands  of  each  of  these  constita- 
ents  in  a  hundred-weight  of  an  "  average  grain,''  we  can  find  the  valae 
of  each  per  pound  by  dividing  the  value  in  cents  per  hundred- weight  by 
the  pounds  per  hundred- weight 

It  remains,  therefore,  to  determine  as  accurately  as  possible  the  aver- 
age content  of  American  cereals  in  "these  substances  that  give  them 
their  food  value,  the  ^^ nutrients,"  viz:  albuminoidSy  fat,  and  carb- 
hydrates. 

The  following  averages  have  been  drawn  from  the  most  reliable  re- 
corded American  analyses.  The  most  of  them  have  been  taken  from  the 
valuable  "  Keport  of  the  Connecticut  Agricultural  Experiment  Station,'' 
for  1879,  which  contains  all  the  later  American  analyses  fr*om  various 
sources.  The  average  li^ures  for  rice  are  taken  from  the  results  of  analy- 
ses this  year,  made  at  this  department,  of  ten  varieties  sold  in  American 
markets. 

Table  D. — Average  nutrienti  in  American  graUu, 


Variety. 


Flint  com..... 

Dent  com 

Sweet  com .... 
Winter  wheat. 
Spring  wheat . 

Rye 

Barley 

Bice 

Arerage 


Albuminoids. 


10.70 
10.49 
12.08 
10.17 
12.41 
12.07 
13.17 
7.44 


Carbhydratea. 


70.19 
70. 20 
67.37 
IT).  73 
73. 18 
73.91 
72.96 
79.20 


11.07 


72.  S4 


Fat 


fi.16 
4.84 
8.04 
2.23 
2.39 
2.07 
8.15 
.35 


Total  natiiiolk 


86.  OS 
85w5S 
87.49 
88.13 
87.98 
88.05 
89.28 
86.99 


8.53 


87.44 


The  figures  above  used  for  rye  and  barley  will  probably  be  sliji^htly 
changed  when  more  analyses  liave  been  made.  Buckwheat  was. not  in- 
cluded ill  this  list  for  lack  of  authenticated  analyses  of  American  sam* 
pies.  It  is  pretty  certain,  however,  that  its  coDipositiou  does  not  vary 
grefitly  fi'oin  the  above  average.  Oats  were  not  included,  because  of 
their  much  greater  amount  of  fiber,  which  proportionately  reduces  the 
amount  of  nutrients. 

Tablv  E.— Average  nzitriente  in  an  ** average  grain,** 


Con8tiiacnt«. 


I.— Pound* 
in  iOO. 


Albnminoids 

Fat 

Carbbjdrat^ii 

Total  nutrients 


11.07 

3.53 

72.84 


87.44 


n.— Valneln 
100  poonda. 


Cents. 
49.843 
1?^668 
C9.190 


132.700 


in.— VahM 
perponnd. 


Centf. 
4.50M 
2.8486 
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The  Tahies  in  colimm  III  are  found  by  dividing  tlie  flgnres  in  colmnn 
n  by  those  in  colouin  I.  Beduced  to  more  eimple  forms,  they  are  as 
ftdlows:  ( 

Tablx  F. — Valiu  per  pound  of  Kulrientt  in  Anitrican  gntku. 

AlboiiiKiida 4.50 

SW 3.B1 

CwUirdnttM 95 

Having,  then,  the  analysis  of  a  grain,  its  value  to  the  farmer  can  be 
fttind  by  mnitiplying  the  percentages  respectively  of  albuminoids,  fat, 
MUd  carbhydrates  by  the  above  flgores.  The  average  values  of  ttiese 
Knina  have  thus  been  calculated,  and  are  as  follows : 


Tina  Q.~-AMr«it  voIm,  pv  100  pomub,  to  tt«  fan 


,  of  iwriout  fralM. 


™-. 

Albnml- 
nolda. 

TwL 

■iKSJ- 

TMU. 

Omit. 

«.7T 
S5,»S 

33.43 

OblU. 

».1S 
1.H 

VnitM. 
MM 

•S.«9 

TS.24 

Omit. 

It  will  be  noticed  that  some  marked  difTerencea  in  value  are  seen  in 
comparing  this  table  with  Table  A.  This  must  necessarily  be  the  caise, 
u  inll  be  seen  by  reference  to  the  following  table : 

Tabli  B.—Penimlag»  txpoiitd  ^  mgneulUtral  food  pradvoU. 


Vuletlw. 

Proflortion  Id 

im. 

JoEB  30.1878. 

Per  emt. 

Ow^ 

— biUhali.. 

1,W«,!18.7» 

M.  Its.  MS 

\M.fiia.K» 

"11 

8:i27 

1.4 

U2+H,8S0 
12*.  12a,  850 

^— 

.« 

Careftd  study  of  this  table,  together  with  Tables  A  and  G,  will  ex- 
P™  some  apparent  discrepancies.    Among  other  facts  we  shall  see — 

1-  That  a  production  in  great  excess  of  foreign  and  actual  home  de- 
J^ds  will  cause  the  market  value  to  fall  far  bblow  the  actual  value  to 
™fermer.    This  is  very  noticeable  in  the  case  of  com. 

3-  A  large  foreign  demand,  together  with  a  similar  home  demand, 
??^pled  with  no  overproduction,  will  cause  the  market  price  to  be 
"■finer  than  the  real  value  to  tte  farmer.  This  is  illustrated  by  the  cash 
™n6  of  wheat  .      . 

^  A  production  aboot  equal  to  the  demand  will  cause  the  value  to 
™  femer  and  the  market  value  to  correspond  quite  closely.    Oats, 
""^wheat,  and  rye  are  instances.    Earley  brings  a  little  moi-e,  owing 
7Aa 


to  its  efxtendTe  use  in  brewing  ftnd  to  itB  ciiltiT»fci<m  being  more  local- 
ized than  is  the  case  with  other  grains. 

4.  In  the  case  of  rice,  the  market  valae  is  entirely  disproportionate  to  its 
cash  value  as  a  food  to  the  consumer.  Among  the  canses  to  which  this 
^crepancy  is  due  may  be  mentioned  the  following: 

a.  The  uncertainty  as  to  production,  and  the  danger  that  nnfbyorable 
seasons  may  cause  greatly  diminished  crops. 

b.  The  comparatively  small  area  in  this  country  devoted  to  its  culti- 
vation ;  and  the  expense  entailed  by  the  long  and  risky  sea  voyage^  if  it 
be  imported  from  India. 

e.  The  expense  of  preparing  it  for  the  market. 

d.  The  fact  that  the  number  of  wholesale  dealers  is  small,  thus  de- 
priving consumers  of  the  benefits  of  competition. 

e.  The  principid  reason,  however,  seems  to  be  that  it  is  not  here  re- 
garded as  one  of  our  staple  foods^  but  rather  as  an  accessory  to  be  used 
occasionally. 

5.  By  no  means  all  the  circumstances  affecting  the  market  values  have 
been  mentioned ;  merely  those  which  most  evidently  cause  the  sdling 

Erice  to  vary  from  the  value  as  deduced  from  analysis.  It  will  plainly 
e  seen  that  the  farmer  can  best  afford  to  sell  those  grains  whic^  have 
a  market  value  above  their  value  as  shown  by  analysis }  thus,  at  psee- 
ent  prices,  com  is  worth  as  a  food  nearly  twice  what  it  brings  in  the 
market,  while  wheat  and  barley  are  worth  less. 

These  remarks  will  explain  how  values  are  deduced  from  analyses,  and 
the  weight  that  should  be  given  to  the  prices  so  obtained. 

ANALYSES  OF  IMMATURE  SWEET   CORN  AND  0OB& 

The  ears  were  selected  when  the  com  was  ^^in  the  milk^  and  In  the 
best  condition  for  table  use.  The  com  and  cob  were  carefiilly  separated, 
partially  dried,  pulverized,  and  analyzed. 

The  following  are  the  results  obtained: 


Conititaenti. 

Adam's  early  eon. 

If  anunoih  fofi^ 
ooni* 

• 

Air-dry. 

Dry. 

Air-diy. 

Ihy. 

Moittnre  .••••■•••.••••••  -•••■■••••«••••••..••••••••••.•••••. 

&42 

3.00 
3.10 
i.18 
8.  SI 
6.06 
9.52 
.72 
56.07 

U.S4 
2.95 
S.07 
5.83 
8.^ 
6.27 

&as 

t2.96 
5L88 

A«h ..^ 

8.S7 
8.39 
4.56 
9.66 
6.63 

10.41 
.79 

61.19 

1 

L 

Oils ^ 

811281*8,  &0*.. .•.•.••.....•..•••••.•••..•••.••...•••••.. ...... 

5.    - 

a 

Zem 

T. 

AlbumeD 

Gum «•.......•..•••.......•..•. 

f§. 

Stai'cb; 

B^^ 

~ 

100.00 

100.00 

loaoQ 

m^^o^ 

*  Estimated  by  difference.    Solable  in  80  per  cent  idoohol  and  soluble  in  water.  

i  IiK  litden  a  lit  tie  nnlnble  stArcb,  wbioh  was  not  present  in  Adam's  early  com.  Solable itardi  a^^i^n 
to  We  fnrnifd  from  oKlinary  insoluble  starch  during  the  ripening  of  the  grain  of  sweet  cotbi  it  m  90t 
pieseut  in  ripened  fieU)  cp'rs.    (See  Agrioultural  iXepartment  lleport  for  1878,  pp.  153-155.) 
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Afimlfftii  of  twHt-^om  etib$. 


Ooncfeiia«nt§. 

AdAon'i  early  oobf . 

ICunmoth  Bugta 
oobs. 

Air-dry. 

Dry. 

Air-dry. 

Dry. 

ICoiateM «. 

12.40 
2.45 

22.74 
L84 

13.28 
2.75 
2.68 
LIO 

25.01 

15.75 

7.51 
2.28 

1&18 
L62 

12.68 

L50 

8.75 

.96 

27.95 

23.57 

SS"^ 

1^  *«•-"-" - 

^UmuMB 

g|M» 

*??*«h  Iwmertt...... 

2.80 

26.96 

2.10 

15.16 

3.14 

3.06 

L25 

28.55 

17.98 

9.47 

19.-66 

1.75 

18.71 

1.62 

4.05 

L04 

30.22 

-^jkioiSJJS^:::::::::::;;::;;;;.:;....::.;...:^^ 

25.48 

,_^ 

100.00 

100.00 

100.00 

100.00 

lu  order  tliat  a  general  idea  may  be  had,  at  a  glance,  of  the  probable 
food  value  for  animals  of  sweet  corn  and  the  cobs  from  which  it  is  taken, 
*^®  substances  usually  considered  to  have  equal  food  value  will  be 
*^ped  together. 

•Theae  substances  are,  in  the  com  itself — 

^-  Albuminoids,  including  zein  and  albumen. 

^'  Carbhydrates,  including  sugars,  gum,  and  starcha 

^'  Oils,  commonly  called  ''fats." 

^n  the  corn-cobs  — 

^*  -AJbuminoids,  zein,  and  albumen,  as  in  corn  itself. 

^'  Oarbhydrates,  sugars,  gum,  starch-isomers,  and  alkali  extract. 

^-  Oils,  as  in  com. 

^^  comparisons  are  on  dry  samples. 

Digestible  nutrients  in  sweet  com  and  ooht. 


ConstituenU. 


i^i^noids 

jjWiydrate* 

fc^^i^::::::::::::™":::::::::::::":::::"::::: 

^^l^ed  ralae  -per  hundred  pounds  on  dry  substance 

^'^^'^'Ated  YaXue  per  hundred  pounds  on  air-dry  substances 


Con. 


17^04 

7L64 

4.56 

1:4.5 

1.62 

1.49 


bS 
0 

« 


16.37 

70.86 

5.99 

1:4.7 

L64 

L46 


Oobs. 


! 


6.20 

62.94 

2.10 

1:10.5 

.  96 

.84 


i 

s 


o 

a 
a 


5.67 

70.45 

1.75 

1:12.7 

.09 

.02 


.^  absence  of  proof  as  to  the  value  of  "  alkali  extract''  in  corn-cobs, 
^^  *^  seemed  best  to  give  a  calculation  in  which  it  is  not  included.  The 
^^^6of  " starch-isomers ^  would  seem  to  be  less  donbtftd,  as  they  are 

l^^jut^  by  difference. 

tjkff^ in  80  per  cent  alcohol  and  soluble  in  water, 
iij^^jg^extractine  with  ether,  alcohol,  and  wator,  the  sample  was  treated  at  100^  C.  for  about  six  hours 
^QUsts  hydrochloric  acid ;  glucose  wan  detenniued  in  this  acid  liquid,  and  the  amount  found  calcu- 
Si? *?•  «tarch  equivalent  (C«Hi«0»).    These  " starch  isomers "  are  identical  with  the  "amylaceous 

j|J«*  'deseribed  in  the  Department  of  Agriculture  Keport,  1878,  pn.  188-191. 

"*7iiiteitiTe  ratio  is  meant  the  proportion  of  aitrogeaoiu  to  non-nitrogsiMms  antrimti. 


100    BEPOBT  OF  THE  COUUISSIONES  OP  AOBICnLTOBI. 

coQTerted  into  glucose  with  almost  or  quite  the  same  readiness  as  is 
Btareh  itself. 


Frobabit  MlM  of  imnahin  «mH»i(, 

adurivi 

0/ 

'alfajM  arinwt" 

TllDM. 

Adxn'. 

■oEHoota.- 

.TO 

' 

The  proportion  of  coTj  to  com  )8  probably  considerably  greater  in  the 
inunatnre  state  than  when  the  corn  haa  ripened,  hence  the  real  propor- 
tionate valoe  of  the  cob  to  the  com  la  probably  greater  at  this  period 
than  it  is  later. 

In  whatever  light  these  resolta  may  be  viewed,  it  still  seems  that  im- 
mature com-cqbs  have  a  decided  food-value  and  can  profitably  be  fed 
to  stock.  By  reference  to  the  department  report  for  187S,  p.  136,  it  will 
be  seen  that  the  value  of  matore  com-cobs  from  field-com,  even  when 
"  alkali  extract "  is  included,  is  abont  57  cents  per  hundred  pounds,  or 
considerably  less  than  the  valne  of  immature  cobs  from  sweet  com  «»• 
elusive  of  alkali  extract 

In  Table  G  the  value  of  mature  sweet  com  is  given  at  $1.49,  a  figure 
nearly  identical  with  those  deduced  for  air-dry  immature  sweet  com. 

Analsie*  of  FblU  vital. 


i 

In 

II 

1 

i 

LIS 
3.M 

ID-M 

2.gg 
105 

100.00 

100.00 

UIM 

The  valuable  constituents  in  these  three  samples  are : 

1.  Albuminoids,  gluten  and  albumen. 

2.  Fat.  or  oil. 

3.  Carbbydrates,  including  sugars,  gam,  and  starch,  and  starob-iec 
mers  in  the  orau. 

CalcuUM  amparatitt  focd-talutt. 
Values  per  100  pomtda: 

Entire  wheat fl  ' 

Wbiat  freed  from  bran 1 

The  somewhat  prevalent  idea  that  bran  is  the  most  valuable  pi 
of  wheat  is  not  substantiated  by  these  figures  drawn  from 

*  CoatnlDB aome nltmsmiocii  msttsr  aolubls In *rit«T, nthtr mo* In  Vo-ItluBli         U^rfaki 
laNa.Si  heDM  It  miiBt  M  darlTtd  from  tha  bnuk. 
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The  considerably  greater  proportion  of  ash  in  the  bran  is  noticeable.  As 
this  ash  is  largely  composed  of  phosphates,  the  separation  of  the  bran 
firom  flonr  renders  it  less  rich  in  these  ash  constituents,  which  are  be- 
lieved to  be  valuable  as  material  for  the  formation  of  bones. 


AnalyHS  of  ieeds  of  iorghumf  Cliinese  Com,  and  Brown  Doura, 


■ 

Sorshnm  seeds. 

ConttitaenU.  ■ 

Ok 

1 

o 

s 

o 
o 

OD 

.9 

Uaatm.^ 

10.57 
1.81 
4.60 
1.91 
2.64 
7.34 
1.10 

68.55 
L48 

9.93 

1.47 
3.95 
2.70 
2.64 
6.90 
.72 
70.17 
1.52 

7.62 
1.68 
4.18 
2.30 
3.00 
6.01 
1.50 
72.19 
L52 

7.87 

Aah 

1.46 

WtX 

3.75 

Bonn 

2.06 

^maoL  insoluble  in  alcohol 

4.22 

Altnniim  solnblftin  »lcoi»ol ..... i^.. ....*.«•...*. **«'-, -n'-r 

5.41 

G«m .\ 

2.85 

B*««li,cdiiiir.&o 

70,59 

Cndiilb«.'....I...J I 

1.79 

100.00 

100.00 

100.00 

100.  00 

The  calculated  values  to  the  farmer  of  these  seeds  per  one  hundred 
pounds  are  here  given: 

^ly  unber  sorgbnin  seeds •••  $1  31 

^^UMse  Borghnm  seeds 1  2S 

Brown donra  seeds 1  29 

Chinese  com  seeds 1  29 

Rom  these  results  it  will  be  seen  that  these  seeds  are  very  nearly 
^nal  in  value  as  food  materials  to  average  field  com.  In  case  sorghum 
^[j^gely  grown  as  a  sugar-producing  plant,  the  use  of  the  seeds  as  food 
for  animals  will  tend  to  cheapen  the  production  of  sugar. 


AKALYSES  OP  TEN  SAMPLES  OP  BICE  AND  ONE  SAMPLE  OP  BICE- 
WASTE. 

The  samples  analyzed  were  received  from  Dan.  Talmage's  Sons  &  Co., 
*1  wid  43  North  Peters  street,  New  Orleans,  La. 

They  were  carefully  selected  and  well  cleaned,  and  represent  all  the 
^ketable  varieties  to  be  met  with  in  this  country.  The  rice-waste  is 
^erstood  to  be  the  unmarketable  portion  separated  mechanically  from 
^  crude  rioe;  it  seems  probable  that  it  may  be  profitably  utilized  for 
^  Qianufacture  of  starch  or  glucose. 


Proxitnali  analgia  of  net  and  rier-waile. 


l-Iniilr-dni 

CbtoUdb  gold  mm) 

Cuolliu  whlu  (wd 

J>pHii,fall7  oleansd 

Pktnll,  B«DEIli 

Emgooo 

BaH«iii.F,IniIJ> 

TThlte  Hed,  Lanlalua 

Hondnrofl,  LoDLiLaDB 


IL—DrttdmtlW  0. .  ttattr-M*. 

Carol  Ins  (Old  n«d ...  ■ 
CarollnswbiMK^.. 
Jipui,  tully  Dl«uied.- 

Patiis.Baiiil '. 


wUflk  would  IwT*  eontaliied  tta  nuqrbulHiT  beta  tmMal  W  Mt 

ft  ruction  forifluMM,  but  upon  boine  digcaled  wltb  dilute  aciil.  Itrtdnccd  Fehluifc'i  KilgtiOBM 
J ij.  I 'loeqtdTmUntlol-KptT  oaDtofinoniH  in  Ik*ilT-di7  mMnial,  oi  1 U fW  «Mt 


ANALTBIS  OF  ZAMIA  nSTEGEIFOLIA.      ("COOKTIE.'^ 

A  Bpecimen  of  the  bulboas  stem  of  this  plant,  from  whicli  "  Florit 
,  arrowroot"  is  obtained,  famished  by  Mr.  W.  H.  Gleason  and  veighiii. 
a  little  less  than  J  ponnd,  was  ground  np  without  peeling  and  gaven 
analysis  the  following  results.    This  stem  was  picked  in  April,  at  whic 
time  it  ia  snpposed  to  contain  a  greater  amount  of  starch  than  at 
other. 

Ad  analysis  of  the  corresponding  portion  of  the  Maranta  arundtttaeoK — 
ftom  which  "Bermuda  arrow-root"  ia  manufactured — ^by  M.  Benzra,  li 
giTen  for  comparison. 

There  stlU  remains  to  be  examined  the  ether  and  akohol  extraetsftvrs 
poisonous  body  supposed  to  exi^t  iu  the  plant;  also  the  seedaofi 
plant  for  a  similar  purpose. 
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GonititoenU. 

Zamia  in- 
tegri/cUa. 

Maranta  arundi- 
nac&a. 

• 

L 

1 

▼olMtfleoll.... •——.•........—...•J... 

i.'o6* 

8.67 
.21 
.53 

8.02 

.07 

.18 

Rxcd  oiL  Sec  extrftotod  by  other  ............  ■■■>««.*«•*-..*.* 

Batetanoe,  not  sagsr,  aohiDle  in  alcohol  an4  'water ;  inaoluble  in  ether. 
Glnooae. .........m........ ...... ..»..•-—-'• 

Alb«nin r .- 

.60 
1.58 

1.51 
3.97 

Alhtntiinniilm  •^•aItiWj*  In  alftrtl^Al    .                _    

7.44 

.«1 

64.78 

8.^ 

AThmniiMirUa  a^lmltlM  In  fllAOhol.  ........................................ 

BtanflL...... .....•••.•.«.•••....•.•••«••■•••>•.•..••••>• -•>>•••••.••.••. 

VOcr ^ 

OiMridilfffidii.......^. - 

26.00 

6.00 

.25 

65.41 

15.10 

.68 

AA....         '"'..I..........'"!'.,..";.*".!".".".".'. 

1.67 
13.  SO 

Wiiv..^.:.:^:... 

65.50 

13.20 

100.12 

100.00 

10A.00 

Mmnmlm  anm^naem,    Analyaia  No.  1, is  the  original  by  K.  Benson;  Ko.  2  ia  the  aaat  oalcilatai  It 


AlTALYSiS  OF  SWOBD  BEAN.    {Cano/valia  glodiata^  var.  enBtformis,) 

These  beans  were  received  firom  Mr.  W.  J.  Donaldson,  Georgetown, 
8.C.,  who  repoTts  that  they  grow  readily,  require  only  ordinary  culture, 
«ttd  yield  proliflcally,  the  product  from  twelve  beans  in  the  second  crop 
bdng  sufficient  to  furnish  seed  for  ten  acres.  The  results  of  an  analysis 
W  appended ;  the  beans  seem  therefore  to  be  good  for  food  for  animals 
sid  probably  for  man. 


Conatitnentik 


w^ ^ : 

I^^aee  leaemhliwg  onne-enj^ I. 

5»^v^eiinc©'"^^'I^^*^""""I!^^^^*.'^^^^'"!Il!."!lv//.*! 

JJJl^^tioranona  extractive,  solnblo  in  alcohol  and  water 

tify^hiolda,  inaoluble  in  water  and  soluble  in  80  per  cent,  alcohol 

fjf^iMidH,  Bolable  in  water  and  alcohol  coagulated  by  acid 

i^ff^tnoidg  not  indnded  above 


100.00 


AN  APPARATUS  FOB  CONTINUOUS  PKBCOLATION. 

The  cut  (see  Plate  VI)  plainly  shows  the  construction  of  the  very 
^le  and  efficient  apparatus  here  used  for  the  extraction  of  vegetable 
^oetances  with  such  volatile  solvents  as  ether,  alcohol,  naphtha,  chloro- 

j^is  apparatus  has  been  described  by  several  German  and  American 
^^sts,  but  it  has  so  many  advantages  over  most  forms  that  it  is  again 
Pf^nted.  In  any  convenient  water-tight  vessel  is  a  worm  of  block-tin 
P^  having  an  internal  diameter  of  9°^  and  a  length  of  about  two  to 
^^d  one-half  meters.  The  lower  part  of  this  worm  is  fitted  by  an 
^w-soaked  velvet  cork  to  a  glass  percolator  having  a  diameter  of  4«», 
*  iSDgth  of  20»  to  the  constriction  and  6^  bekyw* 
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Within  the  percolator  is  a  smaller  tube,  flanged  at  top  and  bottom, 
having  a  diameter  of  2.5  to  2.8<^°*  and  a  length  of  14<^">. 

As  here  figured,  the  keg  used  for  four  percolators  ha«  a  height  of  45*^ 
and  a  diameter  at  top  and  bottom  of  30<^°*.  It  stands  on  a  cylinder  of 
wood  which  extends  above  the  table  35*^™. 

A  light  glass  flask,  weighing  about  30  grams,  is  fitted  by  an  ether- 
soaked  cork  to  the  percolator.  The  bottom  of  the  inner  tube  is  covered 
by  filter  paper  and  fine  washed  linen,  tied  on  by  linen  thread.  Two  to 
five  grams  of  the  finely-pulverized  drug  are  introduced  and  the  tube  is 
suspended  in  the  percolator  by  fine  copper  or  platinum  wires,  the  flask 
connected  below,  and  the  solvent  is  poured  on  the  drug  in  the  tube. 

The  whole  apparatus  is  then  fitted  to  the  worm  by  means  of  the  large 
cork  above  and  heat  is  applied  to  the  flask  by  means  of  water-bath  and 
Bunsen's  burner. 

The  following  liquids  have  been  used  for  extraction  and  no  trouble 
has  been  experienced  in  volatilizing  them  from  the  water-bath  so  com- 

{)letely  as  to  keep  the  drug  under  extracticm  constantly  covered  with 
iquid :  Ether,  absolute  and  80  per  cent,  alcohol,  carbon  disulphide. 
chloroform,  methylic  alcohol,  and  petroleum  ether.  Where  the  liquid 
volatilizes  with  difficulty  it  is  well  to  wrap  a  paper  or  towel  around  the 
percolator  to  prevent  cooling  the  vaporized  solvent  before  it  reaches  the 
condenser. 

It  is  possible  to  get  closely  accordant  quantitative  results  by  a  judi- 
cious  selection  of  solvents. 

The  size  of  the  percolator  may  be  increased  considerably  without  a 
corresponding  enlargement  of  the  condenser. 

This  particular  form  seems  originally  to  have  been  designed  by  ToUens, 
and  described  by  him  in  1875  and  again  in  1878.  It  has  been  variously 
modified  by  Shulze,  1878;  by  Johnson,  Atwater,  and  several  others. 
The  only  changes  here  made  have  been  in  cheapening  the  apparatus  by 
using  ordinary  wine  kegs  for  containing  the  block-tin  condensers,  and  in 
suspending  the  inner  tube  by  wires  instead  of  supporting  it  fix)m  below 
on  a  wire  coiL 

As  a  matter  of  interest  the  following  references  are  given  to  show  the 
large  number  of  forms  of  extraction  apparatus  which  have  been  de- 
scribed : 

Paten. — Anieit.  cur  Zoo.  ChonL  anal.  (1854);  pp.  13,  14,  mentioned  Zeitsoh.  f.  anal 

Chem.  (1868),  vii,  p.  68. 
DRAGENDORFF.---Scliweiz,  Zoltsch.  f.  Pharm.  vii,  p.  160,  Zeitsch.  fUr  anaL  Chem. 

(1862).  i,  p.  490. 
BiBRA. — Gorup-Besanez,  Zoo.  Chem.  anal.  (1871),  3th  anfl.  s.  11. 
O.  Storch.— Zeitsch.  t  anal.  Chem.  (Ib68),  vii,  p.  68  (illustrated),  from  <<Tldnkriil 

for  Physik  ay  Chcmio"  (1867),  vi,  ^>.  193. 
ZULKOWSKi.— Dingl.  polyt.  Journal,  20ri,  293,  Zeitsch.  f.  anal.  Chem.  (1873)  xii,  p.  303^ 

a  modification  of  O.  Storch's  apparatus. 
P.  Wagner.— Zeitsch.  f.  anal.  Chem.  (lc^70),  ix,  p.  354  (illnst.). 
E.  Simon.— Zeit-sch.  f.  anal.  Chem.  (1873),  xii,  p.  179  (illust.). 
ScHLOESiNO.— Traits  d'  Analyse  des  Materfibs  Agricoles  (1877),  p.  259  (iUiifi.). 
LuDWio  Medicus.— Zeitsch.  f.  anal.  Chem.  (1880),  xix,  p.  163. 
B.  TOLLENS.— Journ.  f.  Landw.  22,  p.  254,  (1874),  Zeitsch.  f.  anal.  Chem.  (1875),  xhr. 

p.  82,  and  1878,  xvii,  p.  320  (iUust.),  New  Remedies,  N.  Y.  (Nov.,  1878),  p.  336 

(iilnst.). 
£.  ScncLZE.— Zeitsch.  f.  anah  Chem.  (1878),  p.  175  (illust.).    A  modification  of  Tol- 

lens's  apparatus. 
E.  Dreschkl.— Zeitsch.  f.  anal.  Chem.  (1877),  xvi,  464  (plate). 
8.  W.  Johnson. — Amer.  Jour.  Sci.  Art«.  xiii,  p.  196  (illust. ),  Amor.  Chem.  tI,  I06L 

Jahreshericht  f.  Chemie  (1875),  p.  1004,  Tol lens's- apparatus. 
W.  O.  Atwater. — Proc.  Amer.  Chem.  Soc.  [2],  No.  2,  p.  85  (illust.), Tollens^sappaTatna 
H.  B.  Parsons.— New  Remedies  (Oct.,  1879),  Tiii,  p.  293  (illust.),  Amer.  Cliem.  Joan- 

(Feb.,  1880),  i,  p.  378,  Tollena'  apparatua. 
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BSPOST  ON  GBASSES  AND  FOBAGE  PLANTS. 

ice  the  apx)earance  of  the  last  report  fifty-six  analyses  of  forage 

its  and  hays  have  been  made,  which,  with  thirty-four  provionsly 

t>ai]    hed  (EeiK)rt  for  1878),  form  a  series  of  the  principal  wild  grasses 

)f  1     South  and  West,  some  of  those  well  known  in  the  North,  and 

I  forage  and  other  plants  not  hitherto  examined. 

•xne  following  list  contains  the  names  and  localities  of  collection  of  all 

the  specimens  analyzed  during  1878, 1879,  and  1880.    Nos.  1  to  33,  with 

42  and  45,  which  were  analyzed  and  published  last  year,  are  repeated 

Iware,  with  their  analyses  corrected  in  a  few  points  for  comparison : 

QKA88  Ain>  FODDER  PLANTS  ANALYSED  DURING  1878,   1879,   AND    1880. 
wram  OV  1878-79. 

(fromProl  S.  B.  Baokley,  Anstiii,  Tex.] 

VcofauL 

1.  l^tapaUm  Iceve,    Water-grass. 
%  Awopogan  VirginioM.    Broom  sedge, 

■edge-mss. 
8.  Posteiiiii  2V9Eaiittiii.    Texas  miUet. 
4.  Sorghwn  nutan$.    Wood-grass. 

6.  SeUtriM  setoM.    Bristle-grass. 
^  Tri(mni89e$lertnde8, 

7.  Isptoekloafnuoronatat    Feather-grass. 

8.  Psxioiifii  ohtiuum, 
9*  PcutioMm    virgatum.    Fall    panio     or 

switch-grass. 
10.  Pmiieiim  Cnugalli.    Barn-yard  grass, 

eocVs  foot. 
^  XleutiMelndioa,  Yard-grass,  crow-foot. 
>*  MiMenbergiadiffuia,   Brop-seed  grass. 

[Tnmi  Theo.  Louis,  LonlBTille,  Wi«.] 

1^  foaprateruit,    June  grass,  blae-grass. 
}*•  foa  ierotma.    Fowl  meadow-grass. 
^  Agro9tU  exarata.    Katlve  red-top. 

[tram  D.  Is,  Pharet,  Woodville,  Hiss.] 

||^  (^nodon  dactylon,    Bermuda  grass. 
}^*  BponiimUu  Indicui,    Smut-gross. 
"*  ^^ftaeum  dactyloidei^  Gama-grass. 

{Tnm  X.  Hsil,  Athens,  BL] 

^<  Sieroehloa  horeaUs.    Vanllla-grass. 
^  Bromui  carinaUu,    California  broom- 
grass. 

pnrom  Charles  Mohr,  Hobile,  AJa.] 

^  letpedexa  ttriata,    Japan  clover. 
^  PanUmm  ianguinaU,    Crab-grass. 
^  Panicumjumentorum, 
^  Panicum  virgatum.  FaU  panic,  switch- 

^  Cffnodon  daetylon,    Bermuda  grass. 
^>  Andropogon  90opariu$.    Broom-grass. 
^  SmrgMm  halapenae.    Johnson  grass. 
^  •Kewtms  Jndioa,    Yard  grass,  crow-foot 


^  huUeumfiUfanm. 

CkoB  Dr.  W.  A.  Csrswell,  Americus,  Ga.] 

^  Hiwtes  Indica.   Yard  grass,  crow-foot 

^     grass. 

^*  l>ietflaUgniwmJEgypfia€um,  Crow-foot 


[From  Br.  H.  W.  Rftyenel,  Chftrleston,  S.  C.J 

No.  of  anaL 

33.  Desmodium  molle.    Beggar  lice. 

wniTSB  Of  187^*80. 
[From  Charles  Mohr,  MobUe,  AJa.] 

34.  Patpalum  prcBCOX, 

35.  Fanioum  anceps, 

36.  Panioum  divarioatum, 

37.  Fanicum  dichotofiium. 

3d.  Andropogon  macrourus.    Broom-grass. 

39.  Fanicum proliferum.  Large  crab-grass. 

40.  Fanicum  Crusgalli.    Barn-yard  grass. 

41.  Andropogon  scopariu$  (before  bloom). 

42.  Uniola  latifolia.    Fescue  grass. 

43.  Fanicum  gibhum, 

65.  Bichardtonia  scahra,    Mexican  cloyer. 

[From  the  Department  gEoonds.] 

44.  Vichia  tativa.    Common  Tetch. 

45.  Bromu$  unioUndei.    Schrader's  grass. 

[From  A.  0.  Lathrop,  Glenwood,  Pope  Coxmty, 

Miiinesota.] 

46.  Andropogcn  furcatui.  Blue -Joint  grass. 

47.  JBouteloua  oligostachya,     Qammagrasa 
4K.  Spartina  cgno^uroidea.    Marsh-grass. 

49.  Muhlenhergia  glomerata.     Satin  grass. 

[From  James  O.  Adams,  Manchester,  K.  H.J 

50.  Anihoxanthon  odoratum.    Vernal  grass. 
^\.  Fe^tucapratensii.    i^eld  fescue. 

52.  Faaeompressa.    English  blue-grass. 

53.  Glyceria  nervata.   Fowl  meadow-grass. 

54.  Festuea  ovina.    Sheep  fescue. 

55.  Br<ymu9  ucalina.     Common  cheat  or 

chess. 

56.  Foa  praUnsis,    Blue-grass. 

60.  MuhUnhergia  sp.  T    Knot-grass. 

61.  Flantago  lanceolaia.     Ribwort  plant* 

ain. 

62.  Dactylis  glomerata.    Orchard-grass. 

63.  Triticum  repens.    Quick-grass. 

64.  Danihonia  epicata.    Wild-oat 


[From  J.  D.  Waldo,  Qainoj,  BL] 

58.  SparUna  cynosuroidei.    Marsh  or  whip 
grass. 

[From  J.  E.  Snodgrass,  North  Motmtain,  W.  .Ya.] 

Ko.  of  AnaL 

57.  £ch%um  vulgart*      Bine   weed-  bla« 
thiaUe, 
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fFrom  D.  H.  Wheeler,  Kebraakft.] 
No.  of  anal. 
59.  Androjpogon  furcatut,    Bine-Joint. 

[From  W.  S.  Bobeitaon,  Mascogee,  Ind.  T.] 

6C.  ArisHda  purpur^m.      Purple  beard- 
grass. 

67.  Andropogon  argenteus.    Silver  beard- 

grass. 

68.  SoirpuB   triopAoriMi.      Woolly    sedge- 

grass. 

69.  XJniola  laiifolia,    Fescne  grass. 

70.  Panicum  agroatoides.    Marsh  panic. 

71.  Sorghum  nutauB. 

72.  Tricmpis  purpurea.    Purple  tricuspis. 

73.  Elymu9  Canadensis.    Wild  rye-grass. 

74.  Spartina  cynosuroides.    Wliip-grass. 

75.  Andropogon  scoparius. 

76.  Panicum  capillare.    Witch-grass. 

77.  Andropogon  furcatus. 

78.  Cimna  ^ry/ndinaoea.    Reed-grass. 


No.  of  »naL 

79.  Panicum  virgalum  (tall).    Panic-grass. 

80.  Panicum  virgatum  {short),  Panlc-grMs. 

[lYom  Cynu  G.  Pringle,  ChMlotto»  Yt] 

81.  Danthonia  compresBO,    WildH>at  graas. 

82.  Glyceriaaguatica,  Reedmeadow-graati 

83.  Ofyceria  nervate. 

84.  Avena  striata.  Monntftin  Oftt-graw. 

[From  J.  W.  Sanboni,  HaiiOTer,  K.  H.] 

85.  Hay,  chiefly  timothy,  out  ten  daya  be- 

fore bloom. 

86.  The  same,  cut  while  in  bloom. 

87.  The  same,  cut  after  bloom. 

90.  The  same,  out  while  in  bloom. 

91.  The  same,  cut  after  bloom. 

[From ,  8.  O.J 

88.  Phalaris  intermedia  vmr  smfUikL  Amer> 

ican  canary -grass. 


DESCBITTION    OF  TABLE  I. 

In  Table  I  tlie  proximate  analyses  of  tbe  grasses  examined  dnringthe 
past  year  are  given  in  detail,  in  a  similar  manner  to  those  puldishcd  in  ' 
the  report  for  1878,  but  modified  in  a  few  particulars. 

The  figures  for  ash  were  obtained  by  burning  the  plant  and  weigh- 
ing the  crude  ash,  instead  of  determining  it  pure  and  sand  firee^  aa  was 
done  last  year.  The  complete  analysis  of  the  ash  has  been  giren  np 
as  not  repaying  the  labor  involved. 

The  ether  extract j  or  fat,  has  not  been  separated  into  wax,  fat,  and  cMo- 
rophyl,  but  is  given  as  a  whole. 

The  80  per  cent,  alcohol  extract  has  been  made  more  complete  by  fbe 
use  of  the  apparatus  figured  and  described  in  this  report.  Hie  acti<m 
of  the  alcohol  was  continued  fourteen  hours,  and,  after  weighing  the  ex- 
tractive matter,  dried  at  100*^  C,  a  separation  of  the  resinous  matter 
from  those  constituents  soluble  in  water  has  been  attempted.  The  resina 
are  probably  of  small  nutritive  value,  while  the  portion  of  the  extract 
soluble  in  water,  consisting  chiefly  of  sugar  with"  the  soluble  nitroge- 
nous matter,  is  one  of  the  uiost  important  parts  of  the  plant. 

The  gum  has  been  extracted  as  usual  by  percolation  with  hot  water. 

The  treatment  of  the  grass  with  2  per  cent,  soda  solution  before  that 
with  acid,  which  was  tried  in  a  few  grasses — Kos.  34-42 — has  given  way 
to  the  more  universally  applicable  method  of  boiling  first  with  2  per 
cent.  acid. 

Instead  of  making  a  direct  estimation  of  the  acid  ea^act  by  neutral* 
ization  and  evai)oration,  an  aliquot  portion  has  been  titrated  with  Fehl« 
ing's  solution  and  the  cuprous  oxide  obtained  calculated  to  starch  and 
started  as  starch  isomers.  That  the  grasses  contain  only  minute  quan- 
tities of  actual  starch  is  well  known.  They  contiiin,  however,  substances 
which  are  convertible  by  acid  into  products  which  reduce  Fehling's  so- 
lution, and  at  the  same  time  others,  probably  allied  to  the  pectous  sub* 
stances,  which,  although  extracted  by  acids,  have  no  effect  on  FeUingte 
solution. 

In  the-  statement  of  the  analyses,  the  separation  of  the  two  classes 
seems  to  be  desirable,  the  latter  being  included  with  the  alkali  extraoC 
or  undetermined  portion  of  the  grass  and  being  of  small  nutritive  valncu 

ThQ  crude  fiber  given  in  the  table  was  estimated  in  a  different  manner 
from  the  cellulose  of  last  year.    It  consists  of  the  ash-fcee  resi^bM  dt 
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the  grass  after  extraction  Yfith  ether,  alcohol,  water,  acid,  and  alkali, 
and  may  be  somewhat  larger  than  the  amonnt  of  cellulose  obtained  by 
the  more  severe  treatment  with  hypochlorite  solution.  As  most  deter- 
minations of  fiber  are  now  made  in  this  manner  in  fodder  analysis,  it 
seemed  desirable  to  confoi^nto  common  nsage  in  this  respect,  especially 
as  the  German  hay  analyses  show  a  much  higher  percentage  of  fiber 
than  ours,  which  might  have  been  owing  to  severer  treatment  in  our 
methods  of  working. 

As  has  been  the  custom  the  nitrogen  obtained  by  combustion  with 
soda  lime  has  been  multiplied  by  the  factor  6.25  and  the  product  stated 
aa  albumen. 

The  error  of  this  methocl  of  procedure  is  universally  acknowledged, 
it  being  well  known  that  this  factor  does  not  represent  the  per  cent,  of 
nitrogen  present  in  the  nitrogenous  constituents  of  plants,  but  only  that 
of  pure  albumen. 

Experiments  during  the  past  few  years  have  shown  that  this  is 
not  only  the  case,  but  that  in  addition  there  are  present  in  most  plants, 
bodies  containing  nitrogen  in  a  smaller  proportion  than  the  albuminoids 
smd  possessing  a  greater  solubility,  which  are  called  amides  and  amido 
acids.  What  their  value  is  as  nutrients  i»  not  known  for  lack  of  experi- 
meatsJ  evidence.  By  some  they  are  regarded  as  of  equal  value  with  the 
albuminoids,  by  others  as  of  little  use.  An  investigation  is  at  present 
going  forward  with  a  view  to  the  separation  and  examination  of  this 
soluable  nitrogenous  compound,  the  results  of  which  must  be  reserved 
for  a  subsequent  report. 

Whatever  the  truth  may  be,  it  is  evident  that  their  presence  is  of  im- 
portance in  one  way  or  another  to  the  analyst  and  the  farmer,  and  that 
fiome  determination  of  their  amount  must  be  attempted  in  order  not  to 
indnd©  all  the  nitrogen  found  in  a  plant  under  the  head  "  albuminoids," 
▼kere  it  does  not  rightly  belong. 

EXPLANATION  OF  TABLE  U. 

^  it  was  found  that  the  80  per  cent,  alcohol  extract  contained  large 
JJJiounts  of  nitrogen,  whicb^  if  neglected,  would  cause  the  same  substance 
^  ^ter  twice  into  the  analysis,  once  as  albuminoids  and  again  in  the  sugar 
^tfact,  making  both  of  these  divisions  larger  than  they  naturally  would 
o«j  the  amount  of  nitrogen  remaining  in  the  residue  after  extraction 
Jiwi  alcohol  was  determiued  in  all  the  plants  under  examination.  The 
<iifference  between  this  figure  and  that  found  for  total  nitrogen  in  the 
^^al  plant  of  course  represents  the  amount  soluble  in  alcohoL  That 
JO  mrther  amount  of  nitrogen  was  extracted  by  water  was  proved  by 
"^  following  experiments : 


VninlMT 

• 

Nitrogen  contained  after  extraction  with^ 

Nothinf. 

Ayerafew 

Xther. 

Alcohol, 
80  per  cent. 

Water. 

n.... 

If 

HV 

...do 

1.8« 
1.38 
1.57 

1.82 
1.40 
1.48 

L84 
L39 
L49 

"Til 

L46 
1.25 
L23 

1.43 
L20 

•*•••., 

...do  I 

1,20 

The  nitrogen  extracted  by  80  per  cent,  alcohol,  after  14  hours'  treat- 
®*?t,  has  been  stated  as  soluble  nitrogen,  and  consists  probably  of 
wjWes  and  amido  acids  to  a  large  extent.  At  least  albuminoid  reagents 
PJWuced  only  slight  precipitates,  except  in  one  or  two  of  the  cases  where 
wioiuble  rose  to  60  per  cent,  of  the  total  nitrogen. 
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another  demand  to  be  met  by  tbe  fbod  snpply,  and  a  proper  regard  to 
the  food  necessary  to  snpply  this  demand  is  of  the  greatest  practical 
importance  to  the  farmer. 

Since  the  tissues  of  the  body  are  mainly  composed  of  nitrogenons  and 
phosphatic  material,  it  is  obvious  that  for  the  production  of  such  tissues 
in  the  young  animal,  and  for  the  repair  of  their  waste  in  tiie  adult,  only 
food  which  is  made  up  of  such  nitrogenous  or  phosphatic  material  will 
suffice  for  such  purpose ;  but  for  the  other  functions  of  food,  viz..  the 
supply  of  animal  heat  and  muscular  force,  other  kinds  of  food,  uiose 
rich  in  carbohydrates,  will  suf&ce,  since  it  appears  to  be  conoluaively 
established  by  experiment,  the  results  of  which  are  universally  accepted, 
that  animal  heat  and  muscular  force  proceed  from  the  combustion  or 
oxidation  of  food  constituents  in  the  blood. 

But  these  latter  functions  of  food  may  be  performed  by  the  oxidation 
of  nitrogenous  or  phosphatic  foods  as  well  as  by  that  of  the  carbohy- 
drates, and  such  is  found  to  be  the  case  when  through  lack  of  sufficient 
food,  either  partial  or  complete  starvation,  it  is  found  that  the  animal 
becomes  emaciated,  and,  in  fact,  the  functions  of  life  are  being  performed 
at  the  expense  of  the  muscular  tissues,  after  the  reserve  supplies  of  &t 
in  the  body  have  become  exhausted. 

True  economy  in  feeding,  therefore,  demands  that  the  proper  propor- 
tion of  these  three  kinds  of  food  be  provided ;  and  since  tiie  carbohv- 
drates  are  much  cheaper  than  the  other  kinds,  it  is  advisable  that  omy 
sufficient  quantity  of  the  other  kinds  be  furnished  for  the  full  perform- 
ance of  those  functions  of  which  tiiese  only  are  capable,  namely  the  sup- 
ply of  the  tissues,  since  any  other  procediu^e  would  be  extravagant  and 
wasteful. 

A  judicious  combination  of  fodders  so  as  to  produce  this  result,  and  a 
utilization  of  the  fodders  in  his  possession  by  mixture  with  others  which 
he  may  buy,  so  as  to  economize  all  the  nutrients,  is  the  problem  which 
should  occupy  the  farmer  to-day. 

It  is  in  this  direction  that  the  chemist  is  able  to  furnish  great  aaaist- 
ance  to  the  stock-raiser,  by  analyses  of  fodder  s  tufts  which  shall  ahow 
hiwi  how  to  feed  them  economically,  by  calculating  suitable  rations  of 
various  substancos,  by  finding  values  to  apply  to  the  digestible  iK)rtion8 
of  fodders  in  order  to  calculate  their  cost  in  the  mai'ket,  and  by  practi- 
cal feeding  experiments  to  show  how  we  n)ay  interi>ret  the  resultB  ob- 
tained in  the  laboratory. 

THE  CALCULATION  OF  FODDER  VALUES. 

In  the  description  of  the  analyses  of  grains,  p.  — ,  mention  has  been. 
made  of  the  figures  assigned  by  Wolf  and  Koenig  to  the  nutritive  con- 
stituents of  the  cereals  for  determining  their  values ;  and  the  manner  of 
deducing  others,  suitable  to  the  American  market,  from  the  averagiQ 
value  of  crops  for  the  last  ton  years'  has  been  explained. 

In  the  ca^e  of  hay,  the  average  value  since  1870  has  been  $12.86  i>er 
ton ;  and  this,  taken  in  conjunction  with  the  average  composition  ot 
American  grasses  analyzed  by  us,  gives  the  following: 

Values  ofilu-  availahle  nutrients  of  American  hay. 

Albumiuoidfl 3. 40  cents  per  pound. 

Fats '. 2. 93  cents  per  pound. 

Nitrogen^  free  extract ••........ •••    .72  cent  per  poimd. 

These  figures  have  been  used  in  the  calculation  of  the  relative  fodder 
values  given  in  one  of  the  last  columns  of  the  table.    It  will  be  seen 
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that  they  are  very  much  lower  than  those  for  the  grains,  which  is  of 
coarse  to  be  expected.  There  are  several  x)oints  about  these  money  val- 
ues which  should  be  explained  to  show  their  use. 

Two  or  more  grasses  varying  in  composition  may  have  the  same  values. 
This  means  that  all  are  worth  the  same  as  fodder  if  used  so  as  to  econo- 
mize all  the  nutricAts. 

A  clover  hay  whose  composition  might  be— 

Mobtine ••«... 16. 7 

Fat _ : 3. 2 

Niliog^  free  extract  ^.. *.. „^ • 32. 9 

Crude  fiber t>9. 9 

Albmnmoids  ..«•  •••••.  ••••  .•••  ••••  ••••  •••. 11. 0 

Aih l^ C.  3 

is  worth,  according  to  the  values  given  above,  $14.10  per  ton;  that  is 
to  say,  it  contains  nutritive  ingredients  of  that  value.  If  used  in  com- 
bination with  other  fodder  poor  in  nitrogen  but  rich  in  carbohydrates, 
tlie  nutritive  ratio  will  be  made  normal  and  the  full  value  of  the  clover 
would  be  realized;  but  if  it  were  fed  alone,  the  excess  of  nitrogen  con- 
tained in  the  clover  beyond  that  which  was  necessary  to  the  right  pro- 
porftm  to  tiie  carbohydrates  present,  would,  as  wehave  seen,  be  fed 
wastefully,  since  it  would  be  supplying  the  place  of  other  and  cheaper 
ftod. 

de  ratio  of  fats  and  carbohydrates  to  the  albuminoids  being  1  to  3.28, 
abont  35  per  cent  of  the  nitrogen  would  thus  be  fed  at  a  waste  by  feed- 
ing the  hskj  alone,  and,  therefore,  while  this  hay,  properly  fed,  would 
have  a  nutritive  value  of  $14.10,  only  $11.60  worth  would  be  economi- 
<»ny  fed,  while  the  remaining  $2.60  worth  of  nutritive  material  would 
®inply  serve  the  purpose  of  an  equivalent  amount  of  carbonaceous  food 
of  a  much  less  market  value. 

Many  considerations  of  course  aflfect  these  methods  of  rational  feed- 
J^g)  and  persons  interested  can  do  no  better  than  read  some  of  the 
admirable  Grerman  works  on  the  subject,  which,  although  perhaps  not 
8taricily  applicable  to  our  climate  and  stock,  will  point  out  to  the  farmer 
tte  direction  in  which  investigations  on  this  subject  must  be  pushed. 
But  few  experiments  have  been  made  in  the  United  States,  and  when 
JB  consider  what  an  immense  amount  of  time  and  experience  has  been 
"fivoted  to  this  subject  on  the  Continent,  it  is  impossible  not  to  see  the 
^[tent  of  the  work  which  is  before  us  to  put  the  farmer  on  as  sound  a 
hasis  m  this  country. 

OOHPABISON  OF  AMERICAN  AND  GERMAN  GRASSES. 

Wolff  and  Kiihn  give  the  following  tables  of  the  average  composition 
of  German  grasses,  which  are  of  interest  to  compare  with  our  own  given 
wterwards : 

WoljPs  tables  of  the  composition  of  hay  from  German  grastes. 


Conditions. 


P*« 

JinrcDodTr...... 

KKt 


Water. 

Ash. 

Total  N.  X 
6.25. 

Fiber. 

N.  free 
extract. 

14.30 
14.30 
14.30 
15.00 
16.00 

5.00 
5.40 
6.20 
7.00 
7.70 
7.23 

7.50 

9.20 

9.70 

11.70 

13.50 

11.32 

33.  50 

29.  20 
26. 3U 
21.90 
19.  liO 

30.  09 

38.  20 
30.70 
11.00 
41.00 
10.  40 
47.84 

Fat. 


1.50 
2.00 


.'►0 
^0 
00 
92 
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THioUofc 

■W»tor. 

AdL 

Fat. 

N.ftM 

?ff 

iibmato. 

Hotrit. 

14.3 

B.S 

IS 

40.1 
S8.1 

tr.i 

US 

H»r  fi™  iWMt  gC*»M 

lilG 

Averagt  of  Amtriean  mild  graatt. 

T»ri«tl». 

■W»tw. 

Aah. 

F»t 

N.frw 
eitract 

ss- 

"'^- 

""^ 

■is 

1.S 

61.9 

41.3 

17.1 
13.1 

f.1 

1.1 

14.  B 

' 

If  we  regard  these  averageB  aa  repreBenting  Germaa  and  1 
hays  it  will  be  seen  how  mach  poorer  the  latter  are  in  nitrogea  than  tiia 
former,  the  poorest  Germaii  hay  having  more  than  the  average  Ameri- 
can. Sat  in  regard  to  carbohydrates,  and  fiber  our  hays  are  the  l>e8t, 
fiber  being  much  lower  and  carbohydrates  much  higher,  bo  there  is  oo 
good  reason  for  calling  our  hays  all  poQr,  especially  as  the  nntrltive  ratio 
is  more  nearly  normal.    A  different  classification  is  all  that  is  necessazy. 

It  will  be  noticed  that  the  average  water  content  of  German  hs^  ia 
given  as  14.3  per  cent  This  has  been  accepted  in  this  oonntry  and  ap- 
plied in  the  table  to  all  the  grasses  for  the  sake  of  comparison.  There 
is  in  all  our  determinations  of  moisture  none  so  high  aa  this,  the  average 
of  the  grasses  being  7.86  per  cent.,  but  they  had  hung  in  a  warm  place 
for  some  time  before  analysis.  Exi>oriment3  to  be  made  next  year  (« 
this  point  will  be  decisive. 

DIQESTIBILITT  OF  THE  CONSTITUENTS  OF    QBASSES. 

It  must  be  remembered  that  in  the  analyses  the  total  amount  of  th^ 
nutrients  present  in  the  grasses  is  given,  bat  that  ander  the  most  &voc: 
able  conditions  all  of  this  cannot  be  digested  by  the  animaL    Ba 
mnch  can  be  assimilated  is  to  be  found  ouly  by  practical  ej^ieriin 
This  has  been  done  in  Germany  with  many  fodders,  and'the  resnlts 
some  of  the  most  important,  as  given  by  Kiihu,  are  liere  tabulated. 

Digestibility  of  lh«  oontlituenti  of  varimii  fodderi. 

JUUUB  KDBH. 


IW. 

OradtabcxK, 

TidBtlw 

I 

u 

1 

1 

1 

i 

1 

i 

1   i 

ERS" 

TowatdHmdilbiiim 
^trmiii'.'.'.'.'.'.'.'.'.'.'."'. 

16.it 

70.  Ji 
71.7 

"aJL'i' 

71.7 

tt.S 
70. 3 

isii 

16 
7U 

T3 
57 

«3,4 

<0.4 

w.o 

M.L 

SI 

Dlt,l 
68.1 

A5.2 

n 

71.11 

St! 

«1,2 

ec 

Te.s 

W.4 

7S.3            ™ 

ra.8       1 

ST 

1 

Ri 

S! 

T&8 
7^0 

as 

714        > 
74.1        « 
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FMi. 

Crude  Bb«. 

■Mm. 

1 

1 

1 

a 

1 

j 

1 
1 

i 

1 

1 

1 

i 

1 

ti.A 

n.3 

33.D 

7^S 

01 

«,i 

at.  I 

7i 

38.S 

U.9 

2.1 
W.3 

a2.« 

91.  S 

«8.R 
4S.0 
S6.7 

100 
Bin 

33.2 

8S.fl 

tt.1 

M.7 
Kb 
KS.3 

Uirtlhai™.. 

S* 

flL* 

"• 

7U 

*■• 

11 

18  table  the  madmnm  and  nunimum  amount  digested  of  each 
lent  in  various  experiments  are  given,  together  with  the  probable 
How  mnch  we  may  depend  on  these  determinations  for  our 
L  fodders  is  doubtful.  They  serve,  however,  to  show  in  what 
a  we  must  work,  and  what  assistance  chemistry  can  render  the 

low  how  the^e  tables  are  used  in  coDnectioa  with  fodder  aaf^ses 
Die  may  serve.  A  fanaer  has  a  milch  cow  which  he  Irishes  to 
I  most  economical  manner  on  the  fodder  at  bis  disposal,  com- 
ribu  other  food  purcliased,  and  with  a  view  of  obtaining  the  best 
in  miik.  It  has  been  found  that  a  milch  cow  requires,  as  a  daily 
for  every  1,000  pounds  live  weight,  according  to  Kiihn — 

Pannd*. 

mio  mbstutce 20.0  to  30.0 

le  albummoids 3.0  to  It.  7 

IflfilU _..     0.4  to  0.  7 

lenitrogOD,  free  extioot  ................ 12.5  to  15.0 

leaabatance.. .... 15.  to  17.0 

t  ratio,  abont 1  to  6 

Itnuer  has  an  average  (German)  hay  and  mangolds,  which,  if  fed 
T,  would  make  a  ration  too  rich  in  carbohydrates.  Taking  into 
iratioD  his  ability  to  purchase,  he  finds  from  the  analyses,  digesti- 
nd  fodder  value,  that  he  can  make  this  up  in  the  best  way  by 
cotton-seed  meal  and  constituting  the  latiou  as  follows: 


•      QouiUtloi. 

s' 

■a 

«■ 

1 

19.0 

L20 

>.«4 

i.00 

19.0 

IM 

14.20 

au 
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Of  coarse,  it  ii  Decenw;  thftt »  fomu'i  judgmMit  skosld  1 
the  matter  aa  well  as  the  mere  data  given  in  the  tablca.  T 
must  be  palatable  to  the  animal  and  in  proper  form. 

Wolff's  tables  of  the  composition,  digestibility,  and  value  c 
stuffs,  and  his  table  of  feeding  standards,  are  copieil  here  from 
rable  report  of  the  Connecticut  Agricultnral  Esporiment  Static 
ar«  not  so  good  aa  those  given  by  Kiihn  in  Mmtzel  «nd  Von  . 
LaTidwirihtchaftlieheM  Kaieader  Jur  1880,  but  are  more  concise, 
always  be  remembeied  that  these  figures  are  derived  from  Cf 
periments,  and  will  probably  be  modified  in  the  future  for  tliii 


[F«r  «V  a^  PK  l,N«  fMBdi  Ut*  vtltU.] 


Agi  Knd  coodition. 


1.  'Wool  iheep.  cosnHT  bi 
Wool  •boop,  fluBT  briwi 

I.  Omd  Dwderatalj  irork 

Oi«B  kekrUr  worked 

t.  Svm*  woAHaUlT  vttiai  .. 
EonM  he*TiI}  Korlud . . — 


i.  mui ••*■._ 

•■  ni(«alBgnaM,fifMp«dod... 

nHuitie  aim,  uoond  period 


f  tetanias  nm,tit 
■tliin)iBi;^Mp.« 


..  Fitliin)iBi;thMp.fliiti>BTiod... 

FUtanlng  riissp.  aewiid  1»flal 

1. 1'atlniliieawiDs.ftnt  period... 


If  dTiaa,  third  p«tioil._.>v 

1.  Growing  oalUe— 

^■la  mctithti   Sta  >....„„» 

12  to  li .-...».., 


UtaM 

ID.  GrawinE  ibOBp— 

At* in BaitUi    Gta  ■.„. 


IS  Ota*— 


ItaU 


3  to  S... 
atai:.. 

13  to  IS ... 
U  to  U ... 

Aoaln  monthii    6to  ■... 
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Finaklly,  I  desire  to  express  my  appreciation  of  the  faithfulness  and 
efficiency  which  have  characterized  tlio  assistance  I  have  received  in  the 
performance  of  this  work  from  those  engaged  with  me  iu  the  labors  of 
this  division. 
Kespectfiilly  submitted. 

TETEK  COLLIER, 

Chemist, 
Hon.  Wm.  G.  Lk  Due, 

Commissioner, 


REPORT  OF  THE  STATISTICIAN. 

SiB :  I  have  the  honor  to  submit  my  report  as  Statistician  of  the  De- 
partment of  Agriculture. 

The  agricultural  productions  of  the  country,  which  in  the  year  1878 
had  grown  to  such  proportions  as  to  attract  the  attention  of  the  civilized 
world,  were  exceedeid  by  the  production  in  1879.  The  movement  of  pop- 
^Is^n  to  the  West  and  the  activity  of  our  people  have  rendered  it  almost 
hnposaible  to  keep  fully  abreast  with  the  increase  of  our  production,  both 
in  the  cereals  and  live  stock. 

In  the  estimates  submitted  great  care  has  been  given  to  the  compila- 
tion from  the  returns  made  by  some  four  thousand  correspondents ;  they 
comprise  representatives  in  t  ^'o-thirds  the  counties  of  the  whole  country, 
s&d  while  it  is  not  claimed  that  they  are  exact  as  to  the  whole,  it  is 
<4uined  that  they  are  for  the  proportion  they  represent,  and  experience 
J'early  shows  that  the  portions  not  represented  hold  about  the  same  con- 
ditiona  of  increase  or  decrease  as  those  reported, 
^e  area  sown  or  planted  in  the  diHerent  crops  of  this  country  haji 
^v«  been  taken  by  any  previous  census,  but  I  am  happy  to  state  that 
^^  omisfiion  of  former  investigations  is  to  be  remedied  m  the  census  to 
*^  taken  in  1880,  and  arrangements  have  been  made  for  a  full  and  com- 
^*pte  enumeration  of  the  acres  planted  in  each  principal  crop.  With  tixis 
?^<litional  light  on  the  subject  there  is  assured  in  the  futui;e  a  more  com- 
*^*^te  and  accurate  estimate  than  was  possible  in  the  pastN^ 

THE  CROPS  OF  1879. 

[^ -j^Oom. — Tlie  acreage  planted  in  this  crop  was  3  per  cent,  more  than  in 
^^^^.  The  spring  was  unfavorable  in  the  Kew  England  States  owing  to 
^*cl  and  rainy  weather ;  in  the  Southern  and  Western  States  the  season 
^^,  l>lanting  was  favorable,  but  in  the  large  corn-producing  section,  north 
^^  t^ho  Ohio  River,  tlie  complaint  of  defective  seed  was  almost  universal, 
j"**^^  causing  a  large  area  to  be  replanted  which  was  consequently  late 
-5^    inaturing.    During  the  summer  drought  prevailed  to  a  disastrous 


^pteut  in  the  South  Atlantic  States  and  in  Louisiana  and  Texas ;  in  fact 
^j*^  crop  in  the  latter  State  was  only  one-half  of  the  previous  year.  In 
^**  other  part*  of  the  country  the  summer  was  most  propitious,  partieu- 
^^ly  so  in  those  Slates  bordering  on  the  Ohio  River  and  west  of  the 
'^  i^siiissippi. 

,  Ihe  weatlHjr  in  tlie  months  of  September  and  October  wjik  rather  un- 
.•^^Vorable  iu  thelargest  com-i)roducing  States,  causing  an  imperfect  rii)en- 
J^l^of  the  crop  and  resulting  in  a  softenuig  of  the  grain,  thereby  ren- 
^^ring  it  unmerchantable,  and  even  iu  some  places  unlit  for  domestic 
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uses.  The  out-tuin  of  the  crop,  however,  showed  it  to  be  the  largest 
ever  produced  aud  was  1,547,901,000  bushels.  The  price  as  returned 
by  the  producer  was  lor  the  whole  country  an  average  of  37.5  cents  i>er 
bushel  against  31.8  cents  in  1878.  The  aggregate  value  of  the  crop  is 
$580,000,000  for  1879  against  $441,000,000  in  1878. 

Wheat, — The  winter  of  1878-79  was  a  severe  one,  but  the  injuries  to 
fall  sown  wheat  were  confined  to  the  Southern  States,  whei'e  the  cover- 
ijig  of  snow,  60  universal  in  the  Northern  States,  was  needed. 

There  was  some  increase  in  the  area  planted  in  fall  sown  wheat,  but 
the  great  increase  in  the  area  of  this  crop  was  in  those  States  where  it  is 
sown  in  the  spring.  The  total  increase  of  acreage  was  nearly  2  per  cent. 
The  conditions  of  the  crop  during  giowth  were  not  so  favorable  as  dur- 
ing the  year  previous,  but,  although  short  in  straw,  the  out-turn  of  grain 
was  larger. 

In  those  States  bordering  on  the  Ohio  Eiver  the  result  was  in  excess 
of  anticipations,  v»  hile  in  the  large  producing  States  of  the  Northwest 
the  reverse  was  the  case,  and  there  the  crop  of  1879  did  not  more  than 
equal  that  of  1878.  The  same  causes  for  the  partial  failure  of  the  spring 
wheat  crop  as  were  given  in  1878,  were  given  this  year,  viz,  extreme 
heat  just  at  maturing,  drought,  and  chinch  bugs.  On  the  Pacific  slope 
the  crop  is  rather  l^low  that  of  1878,  both  in  quantity  and  quality. 
The  total  crop  for  the  whole  country  is  estimated  at  448,756,000  bushelSy 
which,  assuming  the  population  to  be  48 J  million  peraons,  would  give  a 
product  of  9.2  +  bushels  per  capita ;  allowing  5.5  bushels  for  home  con- 
fiumption  (seed  and  food),  there  would  remain  a  surplus  of  about 
182,000,000  bushels  for  export. 

The  average  yield  per  acre  was  13.7  +  bushels,  considerably  larger 
than  in  the  year  1878,  and  almost  identical  with  that  of  1877,  which  wag 
the  largest  average  since  twenty  years.  This  average  of  13.7+  represents 
the  average  of  all  the  States,  and  seems  very  low,  but  it  must  be  borne 
in  mind  that  in  many  sections  of  the  country  wheat  is  only  sown  for 
home  use  and  to  utilize  fields  too  long  planted  in  other  crops ;  taking 
into  consideration  only  those  States  where  wheat  is  a  leading  crop,  the 
average  is  very  different,  as  for  instance  in  Ohio,  Michigan,  Indiana,  and 
Illinois  the  average  yield  per  acre  this  year  was  rather  more  than  19 
bushels,  equal  to  the  yearly  average  of  France  aud  more  than  the  yield 
in  England  for  this  year.  The  price,  as  retunied  ns,  shows  a  great  ad- 
vance to  the  farmer  since  a  year,  and  U  for  1SV9  $1.11  per  bushel 
against  $0.78  in  1878,  thus  making  a  crop  worth  $497,000,000  against 
$326,000,000  last  year. 

Oats, — The  product  of  oats  for  1879  was  less  than  that  of  either  the 
two  previous  years,  and  was  363,701,000  bu:sbels.  The  area  planted  was 
4  per  cent,  less  than  the  previous  year.  The  spring  was  dry  and  colcL 
which  with  unfavorable  conditions  during  the  summer  caused  a  crop  U 
per  cent,  less  than  that  of  1878.  The  ])rioe,  however,  was  much  higher, 
and  was  $0.33  per  bushel  against  $0.24  last  year,  netting  to  the  farmer 
a  total  of  $120,533,000  against  $101,900,000  in  1878. 

Cotton. — The  8i)ring  and  summer  months  were  not  so  favorable  for 
cotton  as  la.st  year.  Drought  was  reported  as  very  detrimental  in  all 
the  South  Atlantic  States  aud  Toxas.  The  condition  at  no  time  was  re- 
ported as  high  as  in  1878,  and  from  returns  made  November  1  and  De- 
cember 1  the  crop  was  estimated  at  5,261,202  bales ;  unusually  favorable 
weather  for  growth,  maturing,  and  picting  continued,  however,  throagh 
the  month  of  December,  and  added  largojy  to  the  crop.  Unlike  com  and 
other  farm  crops,  cot  ton,  being  perennial,  continues  to  produce  new  flow- 
ers and  fruit  undiminished  till  the  plant  is  killed  by  frosts 
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Tobacco. — ^The  total  prodnct  of  the  coaDtryis  within  a  small  percent- 
age of  that  of  1878,  the  gain  being  chiefly  in  Kentucky.  Tennessee,  and 
C^mecticat,  and  the  most  serious  decline  in  Ohio  and  MlBsooii.  The 
quality  of  the  crop  is  somewhat  better  than  that  of  last  year,  bnt  the 
price  shows  little  or  no  yariation.  The  crop  for  1879  is  estimated  at 
39L278,350  pounds,  valued  at  ^22,727,624,  against  393,516,700  poonds, 
valaed  at  t22,137,428  in  1878. 

Potatoes. — There  was  an  increase  in  the  area  planted  in  potatoes  of  3 
per  cent. ;  drought  was  prevalent  in  some  sections  of  the  country,  bnt 
on  the  whole  the  season  was  favorable  and  the  yield  per  acre  was  an 
average  of  98  bushels,  against  69  in  1878,  and  94  in  1877.  The  total  crop 
is  estimated  at  181  million  bushels,  valued  at  $79,000^000. 

Other  crops. — For  details  of  other  crops  reference  is  made  to  the  fol- 
lowing tables:  ^     ,  . 
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3UI«  tkowimg  (fee  jiroduol  of  etuk  principal  orop,  4-c,  Jar  lST£>— Con  tinned. 
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•  tftmriaf  tie  jmvJmI  i/MatfritM^  mill,  ^, /or  1879— Cim tinned. 
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Tail*  tluMinj  the  product  of  each  principal  OK^,  ^e.,  for  iffJi—CoaiutatS. 
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TMe  Aaaing  tht  tueragt  ouiA  valut  ptr  acre  of  farm  pradueti  far  tkt  year  1879. 
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A  general  summary  showing  ihe  estimated  quantities,  number  of  aorts,  amd  uggregatB  valu§ 

of  ihe  principal  crops  of  the  farm  in  1879.  • 


Products. 


•  Indian  corn bushels.. 

Wheat do.... 

Kye do.... 

Oats do 

Darley do  — 

Buckwheat do 

Potatoes do.... 


Namhor  of  bash- 
els,  Sec 


1,547,901.790 

448, 756, 630 

23.639,400 

863, 761, 320 

40, 283, 100 

13,140,000 

181,  62G,  400 


Knmb«r<kf 
acres. 


63,085,460 
82.545,950 

1,625,450 
12,688,500 

1,680,700 
639,900 

1,836,800 


Total. 


2, 619, 108, 700 


Tobacco X>o^^^^-- 

Hay tons.. 

Cotton bales.. 


Grand  total 


391, 278, 350 

35, 4f)3, 000 

5, 261, 202 


104,097,750 

• 

492,100 
27,484,991 
12, 595, 500 


▼aloii 


$580^480^217 

497,080,143 

15,507,481 

120,533,294 

23,n4,444 

7,856.191 

'  79,153,673 


144,670,341 


1,324,281,392 

22,727,534 
880,804.494 
242.140,967 


1,919^854,897 


Table  showing  the  average  yield  rnd  cash  value  per  acre,  and  price  per  hushelf  pound,  or  toUf 

of  farm  xtroducts  for  the  year  1879. 


Prodnota. 


Indian  com  ....bi.shels.. 
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Barley..  »>••.•.  •■•do.... 
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9  54 

28.7- 

2X  1  f 

9  50  ! 

24.0- 

5i<.9- 

14  11 

Products. 


Buckwheat  ...bushels. 

Potatoes do... 

l*obacco pounds . 

Ilay tons. 

Cotton pounds. 


«  Pi 

> 


2a  5  + 

9&9  — 
1795. 1  + 

1.29+ 
188.0  — 


$0  69l8- 

43.6- 

6.8+ 

•  82.0+ 

10.2+ 


$12  28 
48  09 
46  18 
13  04 
19  33 


CONDITION  OF  FAEM  ANIMALS. 


The  condition  of  farm  animals  for  the  year  1879  has  been  very  &vor- 
able;  althoup^h  the  winter  was  one  of  unuj^ial  severity,  there  weire  no 
diseases  other  than  local  influenzas  reported.  More  care  seems  to  be 
given  to  the  proper  housing  and  feeding  during  the  severe  weatiier  of 
winter  than  was  formerly  done.  During  the  summer  and  fall  many 
counties  reported  absolutely  no  disease  among  stock;  a  few  cases  of 
supposed  i)leuro-pncuinonia  were  reported  in  New  Jersey  and  !M^BuyIand 
among  cattle,  and  the  usual  report  of  swine  disease  was  made  in  all  the 
large  corn-producin  ^i:  States.  The  estimate  of  numbers  of  fimn  animids 
shows  no  material  change  in  the  number  of  cattle;  an  increase  of  2  per 
"^nt.  in  horses,  and  0  per  cent  in  sheep,  wliile  swine  show  a  decrease  of 
jearly  three  per  centi 

'^'he  price,  however,  shows  a  decided  advance  in  all  live  stock  since  a 
ear  ago. 

The  average  per  capita  for  the  whole  country,  and  for  all  ages,  daring 
•■*>  last  four  years  is  as  follows : 


lul 

Jilc.  ,^ 
^xen  "■^' 
-*»ee) 


January, 
1877. 

January, 
187a 

January, 
1879. 

JaaoMy, 
188a 

'  •  M  • 

$80  08 

68  91 

27  32 

17  10 

2  27 

G  09 

$58  16 

63  70 

26  41 

17  14 

225 

4  98 

$52  41 

66  06 

21  73 

16  89 

307 

818 

$64  75 
6138 
38  27 
16  10 

3  81 
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HOPS. 

The  hop  crop  reached  its  greatest  production  in  1877,  in  which  year 
it  is  estiniated  that  60,000  acres  were  planted,  yielding  an  average  ot 
650  pounds  per  acre,  and  resulting  in  a  total  crop  of  39,000,000  pounds. 
The  experts  for  the  fiscal  year  ending  June  30,  1878,  and  wiiich  were  of 
the  crop  of  1877,  were  18,458,782  pounds.  The  low  ])riccs  consequent 
on  sucli  large  production,  added  to  a  crop  of  very  i)oor  quality,  ma<le 
the  crop  gathered  in  1878  a  very  disastrous  industry  for  those  engaged 
in  it,  and  caused  a  large  area  in  hops  to  be  abandoned.  For  1879  it 
was  estiniated  that  a  decrease  of  20  per  cent,  had  taken  place  in  the 
area  cultivated,  leaving  48,000  acres  in  hops.  New  York  and  Wisconsin 
grew  over  two-thirds  of  the  crop  of  the  country.  Owing  to  disaster  in 
the  crop  in  Europe  the  price  has  advanced  to  30  cents  per  pound  against 
10  cents  last  year,  and  the  export  which,  for  the  fiscal  year  ending  June 
30, 1879^  only  amounted  to  5,458,159  pounds,  has  risen  in  the  six  months 
succeeding  that  date  to  9,370,377  pounds. 

PEANUTS  {Arachis  hypogm). 

This  nut,  sometimes  called  pindar  and  ground-nut,  is  a  native  of 
AMca.    It  was  first  grown  in  this  countiy  in  North  and  South  Carolina 
and  exported  to  France.    Afterward,  and  until  the  last  twenty  yeai\s, 
it  was  imi>orted  into  this  country  for  the  manufacture  of  oil.  "Of  late 
years  the  importation  has  fallen  veiy  low,  owing  to  the  increase  of  cul- 
tivation keeping  pace  with  the  demand.    It  is  still  used  for  the  uiunu- 
iacture  of  oil,  and  largely  used  in  adulterating  chocolate,  but  the  great 
demand  is  for  edible  purposes. 
The  crop  shows  a  great  increase  since  10  years. 
The  States  of  Virginia,  Tennessee,  and  North  Carolina  grow  five- 
sixths  of  the  crop,  but  it  is  cultivated  to  a  small  extent  for  home  use  in 
all  tiie  Southern  States.    In  1875  the  total  crop  was  785,000  bushels, 
bemg  115,000  more  than  the  year  i)revious;  in  1878  the  crop  was 
1,390,000  bushels,  of  which  Virginia  raised  875,000 ;  Tennessee,  425,000, 
Mid  North  Carolina,  90,000  bushels. 

In  1879  there  was  a  lai-ge  increase  in  the  area  planted,  and  estimated 
at  12  per  cent,  for  the  whole  country.  The  yield  also  was  greater,  thus 
making  a  crop,  according  to  commercial  estimates,  of  1,725,000  bushels. 
The  weight  per  bushel  vaiies  in  dili'erent  localities,  and  is  from  22  to  28 
pounds  per  bushel.  The  value  is  about  $1.15  piT  bushel,  thus  making 
a  value  of  $1,983,750  for  the  crop  of  1879. 

CEANBEPtEY. 

The  American  cranberry  (Vaccinium  macrocarpon)  is  found  in  a  wild 
Jjate  m  boggy  land  throughout  the  northern  portions  of  the  United 
?tate8  and  Canada.  The  cultivation  of  the  cranberry  was  commenceil 
^u  the  early  part  of  the  present  century,  but  till  thirty  years  ago  was  on 
*^ery  limited  scale;  the  first  culture  was  in  the  viciility  of  Cai)e  Cod. 
*l^e  crop  of  the  country  is  divided  into  three  divisions,  namely,  the  K(»w 
^^gland,  Kew  Jersey,  and  the  Western.  Tlio  JSew  England  crop  in- 
JJ^des  all  raised  in  the  New  England  States,  tjjree-foui'ths  of  which  is 
^^  in  the  vicinity  of  Cape  Cod;  the  Western  cru[)  includes  that 
^ered  in  Michigan,  Wisconsin,  Minnesota,  Iowa,  and  Northern  01ii( 
^  Indiana.    The  following  table  is  extracted  from  the  report  of  X.  E 


) 
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French,  esq.,  statistician  of  the  New  Jersey  Cranberry  Growers'  Asso- 
ciation, and  gives  the  estimate  of  the  crop  for  the  last  five  years.  To 
his  estimates  of  the  New  Jersey  crop  is  added  the  small  crop  of  New 
York,  which  averages  4,000  bushels  a  year. 


Vew  Enf^land 
Kew  Jersey .. 
Western 

Total... 


1875. 


Biushelt. 

75,000 

115,  000 

40,000 


187e. 


BxiMhelt. 
65,000 
93,000 
40. 000 


wn. 


ButhOM. 

164.229 

157,100 

79.500 


230, 000       198, 000 


400.829 


1878. 


Buihdt. 

125,000 

63.000 

107.769 


295.760 


1879. 


ButheU. 
165»000 
78.000 
75.000 


818^000 


It  will  be  seen  from  the  above  table  that  the  production  varies  greatly 
each  year ;  per  consequence,  the  price  per  bushel  shows  annually  a  cot- 
responding  fluctuation.  The  crop  of  1879  was  a  very  large  one  in  TSew 
England,  and  ripened  very  early ;  the  market  in  the  East  was  over* 
stocked,  and  prices  fell  as  low  as  $4.50  per  barrel.  Later  in  the  season 
the  price  rallied,  and  was  $2.50  to  $3  per  bushel.  The  yield  of  cranber- 
ries is  firom^SO  to  300  bushels  per  acre;  the  latter,  however,  is  on  land 
exceptionally  productive.  A  fair  average  for  the  whole  country  is  110 
bushels  per  acre.  For  preservation  and  facility  of  handling  tibiey  are 
generally  picked  in  crates  of  one  bushel  eaeh.  The  following  is  the  size 
adopted  by  the  cranberry  association  of  New  Jersey :  Bushel  crate,  8f  X 
12x22  inches. 


FAEM  LABOR  AND  WAGES. 

The  following  table  of  wages  paid  for  labor  in  the  farming  districts 
of  the  United  States  was  compiled  from  returns  made  in  the  month  of 
April,  1880,  and  is  placed  in  the  report  of  this  year.  Apparently  it 
should  be  in  the  report  of  1880 ;  but  as  the  returns  are  made  in  the 
spring  following  the  date  of  the  report  and  before  the  funds  to  print  the 
report  of  that  year  are  available,  it  is  deemed  best  to  place  the  facts  be- 
fore the  public  at  as  early  a  day  as  possible,  and  not  wait  till  s£t&r  the 
close  of  the  year.  The  same  explanation  applies  to  the  table  of  labor 
and  wages  published  in  the  repoit  of  1878,  and  which  was  the  rate  of 
wages  for  April,  1879. 
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of  tho  retnnia  in  tlie  firat  tivo  columns  of  tlie  above 
r  returns  made  last  year  gives  a  clear  iilea  of  the  cbanfie 
abor  siiK'o  then.  The  dccliiio  which  baJ  been  steadily 
S73  till  last  year  seems  to  have  been  arrested,  and  there 
incc  in  almost  every  section.  The  average  wage  of  labor 
rear  or  season,  and  which  represents  the  steady  and  rcli- 
;  farm,  was,  for  tho  whole  couutry,  last  year,  an  average 
th,  without  board.  This  year  it  is  $21.75,  being  an  in. 
?r  cent. 

>neideration  tho  fi^nn'S  of  tho  sccoud  column,  being  tho 
oard  to  tlio  same  cla-ss  of  labor,  we  gain  a  cloar  view  of 
istinf;  the  laborer,  whitrh,  for  tho  avorafro  of  the  whole 

is  $7.17  a  month  againet  $7.14  iu  1S79.     Heretoloro 


in  the  decline  of  wagc^  the  cost  of  subsistence  declined  in  quite  the  same 
ratio,  but  for  this  year  the  proportion  is  largely  in  favor  of  the  laborer, 
as  the  cost  of  subsistence  remains  nearly  at  the  lowest  rate,  while  the 
wage  has  materially  advanced.  The  average  price  for  labor,  with  board, 
is  $14.56.  An  analysis  of  the  figures  in  the  first  column  shows  only 
three  States  reporting  loss  tliau  last  year,  viz,  Texas,  Minnesota,  and 
California ;  but  a  glance  at  the  yecuml  column,  or  the  wage  paid  with 
board,  shows  a  marked  incrcDse.  It  must  be  borue  in  mind,  however, 
that  in  all  these  States  the  sparseness  of  population  and  absence  of  the 
facilities  of  the  older  States  render  it  both  necessary  and  convenient  to 
lodge  and  feed  the  hired  help.  The  price  paid,  therefore,  with  board,  is 
the  safest  iudi(»ation  of  the  value  of  labor  in  those  States. 

As  was  to  be  cxi>ected  the  greatest  increase  has  been  in  those  States 
where  agriculture  liad  been  the  most  remunerative  since  last  year.  Thus 
in  the  West  and  tliose  States  bordering  cm  the  Ohio  lliver,  which  weie 
the  most  favored,  the  iiKToase  has  been  the  largest  The  same  applies 
to  the  ex)tton  States.  With  the  higher  price  for  cotton,  the  advance  has 
been  universal,  and  is  in  some  seel  ion?  a^  high  as  8  or  10  percent.  The 
demand  for  labor  is  good  in  all  sections  of  the  country.  In  the  New 
England  and  Mi<ldle  Slates  there  is  a  steady  and  good  demand  fitr  re- 
liable men,  and  prices  for  that  class  have  advanced  very  matemUy. 
The  larger  number  of  re])orts  from  these  sections  state  that  the  lunuil 
custom  is  to  hire  wi4h  board  and  for  the  season. 

In  the  South  Atlantic  and  Gulf  States  there  is  an  active  demand  fiir 
all  kinds  of  steady  labor.  Tdany  correspondents  report  that  the  shaie 
system,  or  a  division  of  the  ])n)duct  in  lieu  of  wages^  was  growing  mon 
unpoimlar  daily,  and  that  tlie  freedmen  are  beccmiing  more  and  moie 
landholders.  In  Mississippi  and  Louisiana  there  are  a  few  reports  of 
scarcity  of  labor,  owing  to  the  exodus  to  Kansas  and  the  Nortii,  but  in 
the  same  localities  there  is  reported  a  good  demaud  for  reliable  labor  of 
all  kinds.  In  tlie  Northwestern  SUUes  the  su})ply  of  labor  is  quiteeqoal 
to  the  demand.  In  that  section  most  of  the  inhabitants  are  laud-ownen^ 
and  only  hire  liel)>  at  harvest  time,  but  skilled  labor  is  reported  in  good 
demand.  Jn  the  Territories  and  on  the  Paci6e.  slo])e  the  demand  is  re- 
ported as  good,  except  in  New  Mexico  and  Montana,  where  a  surplus  IS 
noticed.  In  the  tirst-named  Territory  the  suiplus  is  attributed  to  tlie 
oi)ening  of  the  railway  from  Kansas,  and  in  the  latter  to  the  large  num- 
ber of  young  and  unskilled  laborers  aiiiving. 

VALUE  OP  LANDS. 

In  1867  this  department  investigated  therelative  value  of  lands  in  the 
United  Slates,  and  the  results,  in  part,  w^ere  published  in  the  annual 
report  of  that  year.    The  changes  in  tJie  values  of  farm  lands  and  of 
unimproved  lands  were  caivt'uUy  noted  and  com])ared.    The  following 
table  ^hoTvs  the  result  of  that  comparison,  or  the  changes  that  had  taken. 
pla<ie  in  farniitig  estates  from  1800  to  18(i7.     No  one  will  forget  thab 
these  seven  y<*ars  enibrae^^d  four  yeai^  of  devastating  war,  in  the  de— 
Ktnictive  ravjgos  ot  whieh  a  lari^e  pur:i<)n  of  <>;:r  country  was  directl]^ 
iuA^olveil. 
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Cldfu^e  In  tk$  MhM  0/ fmm  hmitfrm^  1800  to  1867. 


yuM 

Heir  Hiuapfthir*....^.... 

TermoDt .......x 

MiMftchnfletta  ........... 

Sbode  laLuid 

Connecticut  .......••.•..» 

Vew  York 

Vew  Jersey 

KniuiylTftniA ...... ....... 

Delaware... ........ 

Marjlaiid  .m....... 

Tlrginim 

Vorth  CmoUiui 

loatb  Carolin*  —... 


InoreMe. 


...  a*.  < 


QWTKift 

IWrid*. 


19 
17 
17 
17 
18 
20 
28 
30 
25 
66 
M 


Decroase. 


Statea. 


l^rr  oMit 


27 
SO 
60 
66 
55 


MisftlMlppi.... 

Louisiana 

Texas 

ArkauRaa 

Tenuetiseo 

We«t  Virginia 
Eftntncky .... 

MiHHoori 

Illiuois 

Indiana 

Ohio 

Michif^an 

WlsconHin .... 
Minnesota  .... 

lovra 

Kausaa 

Vabraaka 


Increase.  iDecreaae. 


PireenL 


32 

10 

32 

42 

27 

82 

70 

50 

100 

75 

150 

ITI 


Per  cent 
65 
70 
28 
55 
16 


Am  1867  was  the  Becond  year  after  the  close  of  the  war  and  after  ita 
Met  had  been  partially  recuperated,  the  fa<;ts  did  not  fully  reveal  the 
AwMters  that  had  fallen  upon  the  States  in  rebellion,  but  enough  was 
painfully  evident  to  emjihasize  this  great  lesson  of  history.  Every 
of  the  80>caLled  Confederate  States  showed  great  depreciation  in 
fltfm  Talues,  which  even  the  inflated  currency  of  that  period  did  not 
eOTer  up.  The  decline  was  greatest  in  those  States  in  which  slave  labor 
had  been  pushed  to  greatest  extremes  and  in  which  the  social  ideas 
taaod  upon  it  still  exercised  the  most  intiueiice  over  the  ptntplew  In 
Kortli  and  South  Carolina,  Georgia,  the  Gulf  States,  and  Arkansas  the 
Talaeof  lands  in  1867  was  less  than  half  that  of  18G0.  Virginia  and 
Tennessee  had  received  a  large  class  of  agri(*ultnral  and  other  immi* 
grants  from  the  North,  and  had  thus  largely  repaired  their  losses. 

Texas  had  suffered  very  Uttle  from  actual  op^M-atious  of  war  and  had 
also  received  a  large  accession  of  induKtrial  p()[>ulatJon  from  all  parts  of 
tbe country,  hence  in  this  State  the  dt^prcriat  ion  of  value  was  mnch  less. 
Of  fiHrmer  slav*%  States  arlhmng  t^  the  Union,  Kentucky  and  MisHouri 
both  show  a  decline  in  values,  which  nia^  be  acc>oiint4^d  for  by  the  de- 
Itnictive  warlike  op*»rations  within  their  borders      Maryland  and  Dela- 
ware showed  a  marked  increase  in  values,  both  being  mostl^v  prote<*ted 
from  hostile  invasion.     All  the  other  Stat«s  sho^^  s  grvat  advancti*  es- 
peirially  in  the  States  west  of  the  Mississijipi  Kivi^r,  whither  the  title  of 
►ttlement  had  be4*n  turned      With  the  ex<*^ption  of  theM**  ^reu*^ral  t'jjcts 
the  infonnation  rewulting  from  the  invesrigation  of  isn?  was  mostlv  hw^aJ 
•sd  fragmentary.     The  oha^itic  condition  of  the  Smiih  was  evident  from 
thesroountof  land  formerl^>  returned  ai»  cultivai»^d  land  that  had  luM^n 
^^gatetl  t/O  the  class  of  wild  or  uninipn>ved  land.     The  resonre^Hof  rhe 
Oirat  Wejst  were  beginning  to  I^h*  undHrNUHMl   and  the  old  rnoviMnent  of 
•ijjTatiou  to  the  wihlemess  still  continued.     The  South,  though  otlt^ring 
^t  areas  of  wild  land,  nnie.h  of  it  g(»veniinent  lainl   at   the  niininium 
price,  wa8  unable  to  attract^  either  Korthern  or  foreign  immigrant.'*  to 
iny  gn^at  •*xtent.     ^Iiile  those  old  Southern  comm(»nwealths  were  slowly 
"^'veriiig  from  the  wiuindj?*  and  KrniK*^  of  tlie  great  Htruggle..  the  West- 
^States  were  Hlling  up  their  v^a^t   «inoc(5Upied   ^rean  an<l   new  States 
J*^  l)einir  erecteil  out  of  the  publi<»  domain      The  movement  of  inter- 
°^^t4^iQigiatiou  w-as  of  the  same  general  character  at  the  close  of  the 
^^  Sh  in  pri'viouh  years. 

I^H  quention  <if  inter-Staite  movement  liaM  pi-eKsed   more  and   more 
^^titil^  upon  the  intelligent  minds  oi  oui  people  with  eveiy  yeai  since 
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the  close  of  the  civil  war.  The  correspondence  of  the  department  8how8 
increasiup^  desire  to  ascertain  the  facts  and  principles  which  have  rega- 
lixU^l  this  inovemeut  in  the  p^ist,  and  whether  a  more  advantageoa^ 
direction  could  be  given  it  for  the  future.  To  meet  this  general  desire, 
th(^  Oommissionor  of  Agriculture  ordered  a  statisticaJ  investigation  of 
the  tacts  attainable  on  this  question.  A  circular,  returnable  May  15. 
1870,  was  sent  to  our  regular  correspondents,  in  which  wei^e  embracea 
inquiries  as  to  tlio  extent  and  value  of  unoccupied  land,  cleared  or 
timbered,  tJie  facilities  for  travel,  transportation,  and  marketing  of 
products,  educational  and  church  facilities,  the  number  and  class  of  im- 
migrants and  the  Stat^js  and  countries  fiom  which  they  came,  the  cus- 
toms and  terms  of  leasing  lands,  &c. 

It  was  desii^able  to  know  how  far  inducements  to  the  migration  of 
the  agricultural  chis':*^s  rested  upon  land  open  to  ^appropriation  else- 
where; hence  tl^*  (irst  point  of  inquiry  was  the  amount  of  such 'lauds 
in  the  difl'erent  Stiites.  This  inquiry  referred  to  lands  held  by  the  na- 
tional and  St^xte  governments.  In  regard  to  the  former,  the  inquiiy 
narrowexl  itself  do^v^l  to  what  are  called  the  public  land  States. 

Inasmuch  as  the  Goneral  Laud  Olfice  at  Washington,  with  its  own 
records  fiom  the  (jommencemeut  ol  its  operation,  has  de^.lared  its  ins^ 
bility  to  state  the  amount  of  laud  remaining  at  its  dis)}osal,  we  did  not 
expex:t  our  correspond  cuts  to  be  al>le  to  supply  this  iniormation. 

The  public  lauds  of  the  United  States  oiiginally  embraced  the  States 
north  of  the  Ohio  LLiver,  and  the  States  and  Territories  between  the 
Mississippi  River  and  the  Paciiic  Ocean,  except  Texas,  together  with 
Florida,  Alabama,  and  Mississip[»i. 

The  title  to  unoccui)ied  lands  in  these  States  and  Territories  waseitiber 
granted  by  individual  States  to  the  Union  after  the  Revolution  or  ac- 
quired by  ti'eaty,  pui'chaso,  or  conquest  siuce  the  administration  of 
President  Jefferson. 

According  to  th(^  re[)ort  of  the  Comn)issioner  of  the  Genera]  Land 
Office  for  1878,  the  total  arext  of  the  public  domain  was  1,814,772,648 
acres,  of  which  721,311,417  acres  had  been  surveyed,  leaving  1,090,461,171 
acres  unsurveyod.  Some  of  the  unsurveyed  Innds  are  covered  by  in- 
choate titles  that  v/ill  inure  to  railway  corpt)r  itions  and  pre-emptian 
settlers  upon  the  com])leliou  of  siu'vey,  but  the  great  mass  of  these 
unsurveyed  lands  are,  as  yet,  entirely  uncovered  by  any  private  daimSf 
and  are  consecpiently  open  to  settlement.  Of  the  above  area  of  on- 
surveyed  lands,  309,5L*0,COO  acres  are  in  Alaska,  of  which  a  former 
Commissioner  of  the  General  Land  Ofdce,  Mr.  .Joseph  S.  Wilson,  esti- 
mated that  about  20,000  square  miles  or  12,vS0(),0(K)  acTes  are  fit  for  some 
kind  of  agiicultural  settlement;  this  is  about,  half  the  area  of  Ohio.  A 
lar.;;e  portion  of  the  unsettled  hind  west  of  the  Mississippi  River  con- 
sists of  broken  mountain  country  and  of  arid  alkali  soil  unlit  for  cniti* 
viUJnn  by  any  process  now  known.  The  Indian  Territoiy,  embracing 
41, 154,210  p.rrts,  is  reserved  for  tli'.>  o/c  n]'>aiu\y  of  Indian  ti-ibes,  and 
houco  is  not  open  to  white  sctllrTieiil.  Maicing  all  deductions,  it  is  safo' 
to  estinwu^.'  iJiai.  oi'  the*  uiisuiv(.\(yl  huids  tf]en>  remain  500  million  acres 
suitable  lor  i^rotit.able  culture  iuul  imcovvired  by  private  title  of  any 
kind. 

Of  tlie  surveyed  hnnls  it  is  dinicult  to  form  anything  like  a  satis&o- 
toiy  estiniale.  The  public  surveys  have  bcv'^n  completed  in  the  States 
i;:)rth  of  the  Ohio  Kiver,  in  Alnbanio,  .Mississippi,  and  in  all  the  States 
jnst  west  of  the  Mississippi  Piver  (*\e(»]>t  Minnesota. 

Our  correspondents  in  these  Slates  report  quite  large  bodies  of  nnoo- 
cnined  land,    in  Alabama  th(»renre01,000acresof  United  Stateslandin 
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Orenshaw  County,  85,000  in  Monroe,  100,000  in  Franklin,  46,000  in  Oon- 
ecnh,  and  smaller  tracts  in  others.  In  Mississippi,  Scott  County  reports 
42,W)0  acres ;  Laiidenlale,  40,000 ;  and  Winston,  30,000.  In  Florida,  where 
1,827,724  acres  are  still  imsurveyed.  Clay  County  report^s  140,000  acres; 
Sanui  Rosa,  87,000;  the  southern  counties,  embraciuj:,'  the  "everglades,'^ 
have  been  to  a  small  extent  appropriated  by  private  parties,  thoU;<^h 
large  areas  have  been  donated  to  the  State  as  "  swamp  lands.''  Louisi- 
anahas  1^29,396 acre^ yet unsurveyed.  Our correspoudentreports  130,000 
acres  in  Bienville,  29,000  in  Claiborne,  and  smaller  tracts  in  other  par- 
ishes. In  Arkansas  vast  tracts  of  government  land,  all  surveyed,  are 
open  to  settlers;  about  half  of  Garland  County,  309,000  acres  in  Van 
Buren,  100,000  in  Pike,  and  large  bodies  in  other  counties.  These  South- 
em  States  probably  still  contain  from  15  to  20  million  acres  of  United 
States  land  open  to  settlers  under  tiie  land  laws,  by  purchase,  pre-emp- 
tion, and  homestead  titles.  North  of  the  Ohio  River  the  government 
title  has  been  extinguished  to  all  lauds  in  Ohio,^Indiana,  and  Illinois, 
except  a  few  isolated  small  tracts  of  refuse  land.  In  Northern  Michi- 
gan several  counties  still  report  vast  bodies;  Chipi)ewa,  500,000  acres; 
Delta,  100,000;  Alcona,  30,000,  &c.  Very  large  tracts  are  found  in 
Northern  Wisconsin ;  Oconto  and  Lincoln  Counties  are  supposed  to  have 
apwards  of  a  millitm  acres;  in  the  southern  counties  also  large  bodies 
are  found  unoccupied.  In  the  absence  of  definite  statistics  it  may  be 
safe  to  estimate  the  amount  of  government  land  in  these  States  uncov- 
ered by  private  titles  at  from  live  to  seven  million  acres. 

West  of  the  Mississippi  River,  ^Minnesota,  Nebraska,  and  Colortido 
still  embrace  67,884,579  acres  of  unsurveyed  land,  Iowa,  Missouri,  and 
Elansas  having  completed  their  surveys.  The  total  amount  of  surveyed 
land  in  these  six  States  is  230,104,921  acres.  Of  this  area  a  very  Uirge 
amount  has  been  donated  to  States  and  railway  corporations,  and  a  very  * 
large  area  taken  by  private  claimants.  It  is  not  unreasonable,  however, 
to  estimate  that  about  100,000,000  acres,  or  one-third  the  area  of  these 
States,  remains  at  the  disposal  of  the  general  govemtnent. 

In  flie  Territories  of  Dakota,  Wyoming,  New  Mexico,  Utah,  Idaho, 
and  Montana,  embracing  an  area  of  438, 119,680  acres,  about  six-sevenths, 
OT  373,748,118  acres,  remain  unsurveyetl,  but  of  this  area  a  considerable 
amoant  will  inure  to  railway  corjiorations  as  soon  as  the  s'lrveys  are  com- 
pleted. Probably  230,000,6^)0  acres  of  land  suited  to  agi'icultural  settle- 
ment yet  remain  at  the  disposal  of  the  government 

On  the  Pacific  slope  three  States,  California,  Oregon,  and  Nevada,  and 
two  Territories,  Arizona  and  Washington,  covering  in  all  351,408,000 
acres,  about  five-sevenths,  or  250,290,564  acres,  remain  unsurveyed.  Li- 
dividual  or  corporate  title  has  attached  to  an  ai'ea  about  equal  to  the  sur- 
veyed lands,  but  of  the  remaimler  a  large  proportion  is  covered  with 
moantain  ranges,  or  with  an  arid  climate,  rendering  it  unfit  for  any  kind 
rf  fiarming  except,  perhaps,  sheep  fanning. 

In  regard  to  lands  at  the  disposal  of  thedifferent  States,  the  infonnatiou 
is  less  general  or  specific.  None  of  our  coiTes[)ondents  found  any  s'lch 
lands  available  for  private  settlement  in  the  New  England  or  Middle 
States.  Craig  County,  Virginia,  rei>orts  2,000  acres.  State  lan(U  un- 
disi)Osed  of  are  also  reported  in  ses-eral  counties  of  North  Carolina, 
viz,  Pamlico,  Hyde,  Graham,  Bladen,  Caldwell,  Allehgany, Camden,  Hen- 
derson, Tj'rrel,  Wilkes,  and  Montgomery.  Similar  reports  from  Ceau- 
fcnt,  Colleton,  and  Clarendon,  in  South  Carolina.  Canitlen,  Coor;;ia, 
reports  60,0t)0  acres. 

AH  the  Gulf  States  report  considerable  bodies  of  State  land  <li.'])(>sa- 
Uein  different  coun^es*    Texas  on  her  accession  to  the  Lnion  supa- 
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lated  for  the  posseasion  of  her  own  pnblic  lands,  and  has  consequently 
an  iiumenne  doiiiain  open  to  settlement.  The  other  Gulf  States  were 
all  erected  out  of  the  public  domain,  and  have  been  endowed  by  the 
general  goventmcnt  with  various  land  grants  under  the  educational, 
fiwaaip  laud,  and  other  laws.  Of  the  Southern  inland  States,  only  Ar- 
kansas is  a  publio.  hiuil  State,  and  hence  has  had  numerous  grants  from 
the  gent^ral  government,  of  which  a  considerable  portion  remains  un- 
sold. In  Teone»;<iee,  where  the  unoccupied  landsi  had  been  ceded  to  the 
Union  by  North  Caroliiiik,  the  lan<is  were  found  so  covered  by  contra- 
dictory private  claims  that  the  general  government  ceded  them  to 
the  State  of  Tennessee.  Fiom  our  returns  we  conclude  that  the  mass  of 
the^se  lands  have  pa-ssed  into  [private  ownership,  as  only  two  oountieSi 
Fentress  ami  Meigs,  uote  any  remnant  within  their  borders.  West  Vir- 
ginia anil  Kentucky  re]>oit  no  lands  of  this  character. 

In  Ohio  no  Stat.e  land  is  reportinl;  in  Indiana  our  correspondent  in 
Jasper  County  report*  40,o(H>  ai^.res.  In  Northern  Michigan  large  bodies 
of  State  lands  are  ytt  undisposed  of.  Wisconsin  ha»  largely  disposed 
of  her  lanil^,  yet  se\  eral  comities  re])ort  from  10,4)00  to  20,(MH)  ai^res.  Min* 
nesota  has  a  larire  ftHiount  of  State  land  un(Hs{>osed  of;  only  half  tho 
county  of  Cnm  Wing  has  passt>d  into  private  ownership.  Iowa  has 
mostly  disposed  of  her  State  lands.  Considerable  tracts  are  soattemd 
through  Miss4>un  j  but  Kansas,  Nebraska, and  Colorad«> prt»sent  very  large 
areatt.  The  Territorie.>4  have  received  but  small  endowments  as  yet,  and 
con.secpieutly  have  but  little  to  otfer.  On  the  I\icific  coast  nomeroiis 
trttctA  of  State  land  await  disposal. 

Of  lands  granu^l  foi  lail  and  wagon  road  construction  the  total  arsft 
is  l9»,ltK),794  AcreN,  of  which  .)9,3(KS,581  were  granted  to  fourteen  StateS| 
viz,  Illinois.  Mississi]>pi,  Alabama,  Florida,  Louisiana,  ArkauNan,  Mis- 
souri, Iowa,  Mic.hi^an.  VVisronsin,  Minnesota,  Kansas,  California,  and 
Oregon,  in  behalf  of  railways  chanered  by  them.  To  the  cor{M>rations 
oomuionl>  known  as  the  Paeitie  roads  were  granted  about  135,<MN>,f)00 
acre«.  The  loi*/ality  of  man^  of  the  later  donations  cannot  be  deter- 
mined til)  the  public  surveys  along  their  lines  shall  have  been  completed. 
The  endowments  vary  in  amount.  The  earlier  roads,  such  as  the  Illi- 
nois Central,  were  allowed  the  odd  numlx-iiXHl  sections  within  six  miles 
on  either  sitle  of  the  roatl,  and  selectiouts  of  odd  numbered  sections  be- 
tween that  limit  and  dfteen  miles  to  repla<*^  sections  within  six  miles 
to  whi(;li  prioi  rights  had  atUu'.hed.  In  some  of  the  later  grants  the 
limits  of  the  original  and  reserve  trae>ts  were  increased  to  20  and  30 
miles  rcsiyectivt'.ly.  Some  of  these  grants  have  la[)seii  through  failure 
of  the  granteet*  to  (Comply  with  the  conditions  re<piireil  by  law.  Of  the 
atiove  a;;gregate,  i^,S;')7,2i;-l  a<!res  were  gnvnted  to  three  States,  viz,  Wis- 
consin, Michigan,  and  Or«'g\m,  for  military  and  wagon  roads. 

Of  unoiHHipie<l  lan<ls  belonging  to  individuals,  vast  areas  are  reported 
in  all  sections  of  the  Uni(m.  In  the  niountain  and  forest  regions  of  the 
older  States,  for  in.stance,  we  areinfonne<l  that  from  half  to  three-foarths 
of  w hole ct»nn ties  are  held,  without  occupation  or  cultivation  of  any  kind* 
by  private  parties.  Much  ol  this  re[H*e.sents  valuable  mineral  lauds,  ana 
othei  woodlands  largely  on  mountain  8K>i>e'S.  Such  lan<is  are  to  a  small 
extent  available  foi  agriculture.  There  is  no  doubt  thatiu  a  great  many 
instancies  men  have  more  re;il  estate  than  they  can  profitably  manage,  and 
that  mauy  eligible  farm  tracts  are  available  to  purchasers  firom  this 
soun^e.  Our  reix>rts,  however,  are  too  iragmentar>'  to  admit  of  tabolih 
tion. 

The  prices  of  farm  lands,  both  cleared  and  timbered,  were  made  nib- 
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iett  af  inquiry  in  sevorftl  differpnt  inveKtifrations,    Tlie  ri.llowiiif;  talili 
tltfiwH  the  resultti  of  tlioi^e  iiuitiii-io-s  for  1880 : 
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It  win  be  observed  that  every  State  sbows  an  increased  average  value. 
A  few  oonnties  report  no  change  and  still  fewer  a  dwline.  Tlio  iiverage 
Hw  the  whole  oounti-y  is  S  per  ecnt,  increase.  Kew  Kii^Iand  reiiorts  an 
teoreaae  of  S  per  cent.  Timber  lauds  Lere  kIiow  a  tenduucy  to  advance 
ta  relative  value,  showing  a  growing  scaruity  of  this  kind  of  laudu.  In 
K*w  Hampshire  and  Vermont  the  average  value  of  timbered  lands  ex- 
ceeds that  of  cleared  landa,  while  in  Maine  there  is  comparatively  little 
dUference.  In  the  three  Southern  States  of  this  section  wood  lands  are 
eiMQparatively  lower.  The  proportion  of  urban  to  rural  property  and 
pf^nlation  is  so  much  greater,  that  the  value  of  land  depends  more  upon 
its  market  crops. 

In  the  Middle  States  the  average  valno  of  both  classes  of  land  has 
•dTsneed  5  per  cent.  The  total  area  here  is  more  than  double  that  ol 
Hew  England.  The  advance  in  prices  is  mostly  caused  by  the  exten- 
■ioD  of  mining  and  manufacturing  and  is  felt  more  fltmngly  near  the 
eenten  of  those  branches  of  industry.  Timber  laud  al.->o  t'oiumands  a 
faigfaer  prioe.  In  the  oil  regions  quite  an  area  supi>obed  to  be  rich  in 
petroleom  ia  held  by  specnlators  for  higher  prices. 

The  Soath  Atlantic  States  have  advanced  their  land  values  6  per 
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cent.  Many  counties  report  a  very  considerable  appreciation  firom  vi^ 
riouB  causes.  The  increase  in  tobacco  culture,  the  abundance  and  high 
price  of  the  last  cotton  crop,  manufacturing  and  mining  enterprisee,  ^, 
are  mentioned  as  among  the  causes  of  this  Improvement. 

The  Gulf  States  estimate  a  rise  of  8  per  cent.  The  Florida  flgureSy 
28  per  cent.,  are  believed  to  be  excessive,  but  the  small  area  of  form- 
land  compared  with  other  States  in  this  section,  renders  this  excess  of 
little  importsiucc  in  the  general  estimate.  On  the  other  hand,  the  esti- 
mate of  Texas,  4.8  per  cent.^  is  evidently  too  low.  In  Florida  vast  areas 
of  timber  laud  are  just  commg  into  market,  and  the  special  value  of  the 
land  depends  not  upon  its  adaptability  for  agriculture  as  for  the  tim- 
ber to  be  cut  off  it.  In  all  these  States  are  large  amounts  of  public 
lands  available  for  settlement  and  purchase  from  the  government.  In 
the  western  counties  the  exodus  of  African  laborers'  has  caused  some 
reaction  and  caused  some  lands  to  be  thrown  upon  the  market.  Tbe 
yellow  fever  also  had  its  reactive  influence.  In  several  counties  a  rapid 
denudation  of  timber  lands  is  noted. 

The  Southern  inland  States  claim  an  improvement  of  9  per  cent.  In 
Arkansas  the  rapid  increase  of  population  and  settlement  wiU  account 
for  this  improvement.  In  Tennessee  and  West  Virginia  there  has  beea 
a  considerable  increase  in  the  mining  population  and  in  mining  enter- 
prise. The  removal  of  colored  laborers  to  Kansas  has  caused  an  influx 
of  white  labor.  In  the^e  and  in  other  Southern  States  it  is  noted  that 
the  fireedmen  are  becoming  land-owners  to  an  extent  hitherto  nnez- 
pecveci. 

North  of  the  Ohio  the  enhancement  in  the  value  of  lands  wbs  about 
9  per  cent.  An  increased  demand  for  real  estate  has  sprung  up  under 
the  operation  of  several  causes.  Mineral  aud  manufacturing  enterprise 
are  advancing  in  different  j)arts  of  this  region,  the  latter  at  giant  strides; 
but  the  advance  in  prices  of  farm  lands  in  tliis  region  is  evidently  due 
to  the  immense  crops  of  1879.  Several  correspondents  complain  that 
timber  land  is  becoming  scaice,  yet  in  all  these  States  cleared  land 
bears  a  higher  average  price. 

West  of  the  Mississippi  River  farm  lands  increased  10  per  dent,  in 
value.  In  the  prairie  States — Iowa,  Kansas,  and  Nebraska — timber  land 
bear»  a  higher  price  than  cleared  land,  and  in  these  States  a  very  con- 
siderable effort  has  been  made  to  plant  lauds  in  timber.  Th^  rapid  in- 
crease  in  population,  together  with  the  extension  of  manufacturing  en- 
terprise in  these  States,  will  account  for  the  increase  in  farm  values. 

The  Pacific  States  show  but  3  per  cent,  increase.  The  effect  of  the 
late  labor  agitation  in  California  is  seen  in  this  fact  This  agitatiioni 
however,  has  measurably  quieted  down.  Several  of  our  correspondenti 
reliect  at  some  length  the  aspects  of  local  opinion  and  feeling  on  the 
Chinese  labor  question.  The  peculiar  character  of  this  labor  tends  to 
create  a  disturbance  in  the  general  labor  market.  Qow  it  is  to  be  ad- 
justed does  not  ai)i)eiir  from  any  facts  yet  developed.  Late  events  OR 
the  Pacific  coast  show  a  tendency  in  this  class  of  laborers  to 
tlieniselves  o\er  the  whole  country  aud  not  to  locate  in  that  section 
cluhively.  Id  inauy  respects  this  is  desirable.  The  disturbing  influence 
of  this  cliuiii)  hibor  will  be  felt  far  U'ss  ii*  diffused  over  the  whole  country. 

The  above  ex.liil)its  some  of  the  leading  laws  and  causes  regulating 
the  i)f()blein  of  ii-ter-State  migration  and  settlement  in  our  countryi  as 
develo[»ed  by  our  la  to  Uivestigations.  We  have  presented  already  sotih 
generalizations  as  tlie  present  state  of  the  inquiry  will  bear.  It  is  a 
question  v^hicb  demands  a  continued  annual  investigation^  and  bxuoL 
which  good  resulted  may  be  anticipated* 
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aunt  oftlu  export*  of  agriettltaral  prodaett  0/ ihe  United  Stata,  itilh  llitir  umnf^jala 
tmi/aciTirtt,  for  tkt  Ma  fiteal  ytari  tHdlnj  Jun»  30,  1879,  eompikd  frcn  tha  JVeaiury 
-^  -' ■»  and  mamgation. 
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Statement  of  the  expert:*  of  a$rieuJtwa1  prodtuiM  of  the  Vnikd  ^'ir/cjf,  «fT.— Contimiftd. 


Fioduets. 


Wood,  •md  its  products: 

Boards,  planksJoUts,  &o M  feet.. 

Laths,  palings,  pickets,  &o M.. 

Shingles M.. 

Sox-sbooks 

Other  shooks,  staves,  and  heading 


Bojgsheads  and  barruls,  empt^' .  .uambor . . 
AlTother  lumber 


yire^wood cords 

Dp,  hoop,  telegraph,  and  other  pnlt's  . . 
>gs,  masts,  spars,  and  otbor  whole  tim\>er 


Sop,  hoop,  telegraph,  and  other  pnl»>s 
9gs,  masts,  spars,  and  otborwhole  tii 
Timber,  sawe<l  and  be  wed....  cubic  feet.. 


▲11  other  timber 

fionsehold  furnitore 

Woodonware 

▲11  other  roanafkctnres 

JuiUies,  pot  and  pearl poands.. 

Bwk,  for  tanning 

ABsin  and  tnrpentine  ...........barrola.. 

febitsof  turpentine eallons.. 

T«r  andpitoh.... barrels.. 

Total  TAlns  of  wood,  *o 


iK7a 


Quanti^. 


275,103 

4,476 

65,85$ 


148,  G04 
"*8,444 


13.355.241 


670,882 


1,042.183  ! 

7,  &!:$,  r»ti8  I 

■  73,  407 


1,060.691 

1,112.816 

T.  675^  556 

52,350 


21,747,117 


Waoillaaeoaot 

Brooms,  brashes,  &o 

Cordage,     ropes,     and    twine    of    all 
ktnda. ....... .«•.••• pounds.. 

Aplflot  Dried .ponnds.. 

OresD  or  ri]M bushels.. 

Otkor.  green,  ripe,  or  dried 

Prssonred.  in  cam  or  otherwise 

....••..•••••  ••......>••-- •pounds.. 

...•—.^•••••.. .«•••••• tons.. 

(not 

Unmaonflhetared •« ewt.. 

Cable  and  oordaga do — 

▲U  other  mannmctares 

Bopa pounds.. 

Liqaora.  alcoholic,  cider  and  bssr : 
▲le  and  porter : 

In  bottles ••••..dozens.., 

In  casks ••...galluus.. 

Qplrlts,  distilled  from: 

Grain... .«.,. •••...gallons.. 

Molasses    <io — j 

Other  materials do — 

Ifine do — 

OJl«o4ko  .••••••.•.••... ...pouiuds. 

(Ml: 

CotUm-seod gallons. 

Liosaed do... 

Xaaential  or  Yolatlle 


8,411,413 

4, 188, 173 
270^417 


421,  .195 
9. 014  I 

2.325 
U,4U2 


Cotton, 


rands. 


, ,., ...jpoi 

llazor  lint...... •.•......bushels.. 

Another 

Btarcli ••..• • pounds.. 


lS.4j8,7a2 


7C,  475 
119.  579 

2, 2M,  401 

er..'..  SOI 

lU.  UHfi 

4G.r>ii 

342, 44G,  4Jd 

4,  99?,  349 
3;j.  9U1 


16.757,fin4 

2ta 


^Bro 


(rowB ponnds.. 

Beflned do — 

Molasses gallons.. 

Candy  and  confeetionery 

Tftbaoeo: 

Leaf  .....•••••.•••. ..,.•-..  ijoxmds.. 

Cigars M.. 

Snuff pounds  . 

Other  msnnfactorea..  ...•.•• 

T^getablea.  Slci 

Onions • bushels.. 

Pickles  and  sancea 

Potatoes bushi'la.. 

▲U  other 

••••••^ gaUons.. 


12, 995. 385 

5C.  r.'r.  \ 

44.  OKJ.  4«!.»  ; 

i,47;,'j:i/  i 


283,973,193  ; 

'J.  I'SJ 
13,  3^14 


Totid  Talaa  of  niacaUanaoiu  prodaots 


146. 0S7 

389,004 

260. 085  i 
386, 1161  ■ 
29(>.  310 
43^.  4r»o 
4f>7.  247 
141,  340 

18.210 

146.  043 

l.O'-C.^tO 

2, 152, 873 


108. 279 
38.  918 

8W.  162 

27-J.  J  .-.7 

1J,(;:.3 
•>o  ->—' 

5. 095. 163 
2.514.323 

Z:S,  341 

179,602 
437 

2.  Os:»,  iis7 
60.').  521 

4.  506 

4.  rns,  14^ 

ri    •—      -••    k 
«>4t*)f    «i'>l 

41.667 

.11.  803. 165 

4«-..  170 

7. 8-J5 

3.  C27. 312 

44.  522 

11»,(W7 

13^.  5(j9 
4.  IJO 


8.9ao.8a 

7.879,836 
1,888,800 


891,264 
8,127 

1.S81 
16,182 


6. 468, 199 


UKSi,873 

93,014 

7,052.368 

1,239,082 

20.300 

46. 224 

340.985,395 

6.858,788 
30.41G 


16, 397, 838 
49 


14.298.654 

43.955 

72,  r.09. 009 

i  727, 367 


323.279.546 

2.299 

13,522 


•4,605 


025.342 


92,245.306 


22.873 


Taloo. 


98, 972, 608 

13.003 

176L  514 

10^788 

8,668^652 

HB.085 

880.068 

11,098 

466.200 

6U70i 

1.748.525 

164.101 

1,894.206 

89Si779 

1,8091981 

81.181 

X 15% 141 

11049^698 

101, 4tt 


tO,W88r 


mm 


0801 488 
8581415 
888.718 
466^811 

mm 

mm 
i.m«7i 

701,688 


00^888 

2.288,188 

80%  118 

18.095 

4m75 

i,8H810 

22,  SOT 
942;  888 

14U188 
169 

2.141.588 

••i.f8r 

%1«(»M 
0181 17» 


85,191.888 

9a.80f 

5,8m 
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Statemtnt  of  lln  arjiOTtt  of  tgrieultHral prwbKH of  tht  Pnitrf  Stfl*M,  ifd.— €nn(inned. 
'  KEC  AriTDXATION. 
PrudocM. 

ABtwtto  u<l  anima]  matCw  -  ■  -    ItT.  010. 31 
BrewlMDfl^  Au , 

CfttOB.iui 

iTagil/to l^?:'?.?• 

^itBj  mgricnltnrKl  ■iportfl 
Total  eipona 


W 153, 5ia 
1H£,  088,1135 


t))<).Hia,5»9 

t>ii.i»o,iso 


■nodrtoSkpfta 

■dh»— ■■ 


«14S,WT,S11 

l«l!  tl<i  14 
21,747,11 


Ik  miiBt  b»  born*  in  mind  that  tbe  valnea  of  1879  are,  vith  tbe  esoep- 
ttoo  of  ft  few  months,  on  a  epecie  basis,  while  those  of  the  preceding 
ywn  are  on  a  cuireaoy  basis.  Tbas  it  api>ears  at  first  glance  that  the 
total  «zp«Hls  of  the  oomitry  had  decreased,  since  Jane  3U,  1878,  fW>m 
tiaa,811,816  to  |717,(M)3,777 ;  whereas  if  taken  on  a  specie  basis  there 
vaa  an  increase  of  2^  per  cent.,  and  the  figures  would  read  for  1878, 
•980,709,268,  and  «tJ98,3-lt),790  for  1879,  and  an  increase  of  «17,631.522. 
The  increase  in  value  of  agricultural  ex]K)rt8,  as  shown  in  the  above 
t&hlea,  is  very  oonsiderabte,  and  shows  a  steady  increase  year  by  year.' 
BiM  the  proiMM-tion  of  agricultural  matter  to  the  total  export  of  the 
wmtry  is  84,  againttt  82  per  cent,  last  year,  and  76  in  1877.  The  ex- 
ports of  dairy  products  show  g  great  increase,  and  the  following  table 
viQ  ahow  the  quantity  and  valne  exported  since  1870,  Fully  three- 
fe«th8  of  the  ez|>ort  is  to  Great  Britain,  the  balance  to  Briti^  America 
ttdthe  WeatluiUea: 

EtftrU  of  Ariry  proiucU. 


7«u  uullDg  Jum  30- 

Boltm. 

Vilas. 

*Cb«« 

V«la» 

"■I..., 

1*1....::: ~ ~ 

4m",2Ba 

tasss 

JUJ;gi 

■■Us 
as 

lai 

ii)i,i)Lu,a« 

BT,BT*S« 

T.7M>ia 

lil.»i,uu 

».:::::: : : ::■:::;;:;: 

K,  BM,  eoa 

iff: ::"::::::-::.:::::::..:..::: "."- 

14.10ll,5» 

A  good  idea  of  the  great  advance  of  the  country  is  given  in  the  follow- 
■I  table  showing  the  exports  of  agrioolturat  products  sinoe  twenty  yean ; 


Prodnot 

im. 

im 

an. 

199, 7S1.  Mi 
13, 1£B,0M 

S30,  Bcn.Ml 

»5,»ao.7M 

9m.m.m 

^S^z^EEEEEEE 

3t^lST,Bn 

>as,H7.Bsi 

t(M,ra,sn 
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DISTRIBUTION  OF  OUR  AGRICULTURAL  EXPORTS* 


Animals  and  animal  matter. — Our  exports  of  liye  animals  ] 
sent  a  value  double  that  of  the  previous  year.  This  increase  is  moi 
in  cattle  and  hogs.  Cattle  ex|jorts  increased  71  per  cent,  in  numl 
and  115  per  cent,  in  value ;  hogs,  151  per  cent,  in  number  and  161 
cent,  in  value ;  horses  fell  off  5  per  cent,  in  number,  and  3  per  cent 
value ;  mules  increased  8  per  cent,  in  number,  and  6  per  cent,  in  val 
sheep  17  per  cent,  in  number,  and  225  per  cent,  in  value;  all  other  fi 
animals,  including  fowls,  fell  off  50  per  cent,  in  value. 

Of  the  export  values,  cattle  represent  72.64  per  cent.;  hogs,  6. 
horses,  6.72 ;  mules,  4.72 ;  sheep,  9.52 ;  other  animals,  0.20.  The  Unj 
Eangdom  took  71  per  cent  of  our  entire  export  value;  Gontinei 
•Europe,  4.32  per  cent;  British  North  America,  9.15;  Mexico,  1.28;  C 
tral  and  South  America,  0.59;  West  Indies,  12.18;  Japan,  0.10;  ot 
eountries,  1.38. 

The  United  Kingdom  took  $8,167,796  worth  of  liye  animals,  agai 
$3,175,330  last  year;  Continental  Europe,  $499,100,  against  $223,^ 
British  North  America,  $1,053,592,  against  $747,654;  Mexico,  $149,1 
against  $196,3^1 ;  Central  and  South  America,  $61,810,  against  $87,^ 
West  Indies,  $1,380,962,  against  $1,382,330;  Japan,  $14,500.  aga 
$9,190;  other  countries,  $160,167,  against  $23,570:  total,  $11,487,' 
against  $5,845,157.  There  is  a  slight  falling  ofr  in  tne  value  of  exp 
to  Central  and  South  America  and  to  the  West  Indies,  but  a  heavy 
crease  to  Europe  and  especially  the  United  Kingdom.  The  i  ibe: 
cattle,  hogs,  horses,  mules,  and  sheep  sent  out  of  the  country  was 
one-half  greater  than  in  1878.  The  following  table  shows  the  distrii 
of  this  class  of  agricultural  exports : 


Animals. 


OftUle: 

Number 

^KS^t^te  Yftlae 

AToiAge  value. 

Hom: 

If  amber 

Aggregate  value 

Average  value • ^... 

Horses: 

Number 

Aggregate  value 

Average  value. 

Mules: 

Number 

Aggregate  value 

Average  value. 

Sheep: 

Kumber 

Aggregate  value 

Average  value 

other,  aggregate  value 

Total  value  to  each  country: 

1879  

1878  

Per  cent,  of  values  to  each  country: 

1879  

1878 


o 


71,794 

|6, 010, 114 

f92  01 

25,0H8 

$239,  484 
$9  13 

1,683 

$410, 420 

$243  86 

105 
$10, 7r)0 
$102  38 

108,  ft^>2 

$887,701 

$8  16 

$3,327 


$8, 167, 796 
3, 175,  330 


71.00 
54.32 


i 

o 

P3 


a 
• 


8,264 

$325, 120 

$99  61 

700 

$5,700 

$8  01 

485 

$145, 650 

$300  31 


2,700 

$21,400 

$7  92 

$1. 230 


$499,100 
223.  397 


4.32 
3,82 


8,555 

$518,135 

$60  66 

48,180 

$449.  Ill 

$9  82 

317 
$55,689 
$175  67 

16 

$1,705 
$106  56 

9.659 

$27,949 

$2  92 

$1, 003 


$1, 053,  692 
747,654 


9.15 
12.80 


2.145 

$20,825 

$9  48 

888 

$2,321 
$2  77 

506 

$16,230 
$82  09 

28 
$1,720 
$61  43 

89,688 

$103,789 

$1  16 

$5,442 


I 
1 


$149,827 
196,321 


L28 
8.88 
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CBttJ«: 

^S*  amber ..•••.•.••••■■■• 

-A^iUgXf^gaAe  valne  ...•.••.•••.••• 
A.  veiag*  ▼altt^....•••^•.i.•••••• 
.Camber •••••••••••• 

^A^ggngaiib  Talne  ............... 

•^▼era^  ▼ftlue.............^— • 

Si^omber •••••..•..•• 

'^R^i^^S&te  value ..• 

wiLrArage  taIuo.  .••••••••— M... 

H^osiber • ......  .••.... 

wiLggregate  Talne  ............... 

JLrtngp  valae.. ••••.••••••••— - 

Aumbfr .••.•.. 

'^Kg'^9^1'^  ^^^^ 

-ATerag*  Tftlae  ....•........—. 

Otti^r,  Afq^vgate  Tslne 

Total  valne  to  each  oonntiy: 

M79  

M78 

Per  cent  of  vaiuee  to  each  country: 

187» 

1S» 


I 

•♦a 

I 


60.761 

$881,697 

$17  37 

251 

|1.7d3 

17  14 

739 

1106.051 

1143  37 

3.056 

$364, 014 

$U9  11 

2,622 

$20, 939 

$7  99 

$6,468 


$1,380,962 
1.382,330 


12.18 
23.65 


et 


11 

$930 
$84  55 


11 

$5,025 

$456  82 


200 
$8,545 
$42  72 


$14. 500 
9,190 


0.10 
0.16 


i3 


a 
u 

u 

o 


62 

$7,855 
$110  66 

114 
$1,633 
$18  45 

62 
$12, 060 
$231  92 

787 

$132,965 

$168  76 

25 

$75 

$3  00 

$5,679 


$160,167 
23,570 


L88 
0.40 


i 

s 
3 

o 
H 


186.820 

$8. 379, 200 

$61  24 

76.129 

$700,262 

$9  82 

8.916 

$770,742 

$196  87 

4,153 

$630,989 

$126  69 

215,680 

$1,082,938 

$5  02 

$23,623 


$11,487,754 
6, 845. 157 


100.00 
100.00 


P  o 

fl  «  J 

goo 
o  o  • 


72.64 

flLOa 

6173 

4.7S 

•.53 
0.20 


100.0$ 


If 

P 

1 


Of  dead  animal  matter,  pork  and  its  preparations  constitute  about 
three-fifths  of  the  total  value.    The  average  export  values  are  more 
than  20  per  cent,  below  those  of  1878,  but  the  great  increase  in  quan- 
tities brings  the  aggregate  value  nearly  up  to  the  previous  year.    While 
the  export  of  lard  in  quantity  has  fallen  ofif  4  per  cent.,  bacon  aud  hams 
have  increased  24  per  cent.,  pork  18  per  cent.,  and  lard  oil  20  per  cent, 
^e  United  Kingdom  takes  larger  quantities  of  all  kinds  except  lard, 
the  increase  in  bacon  and  hams  amounting  to  nearly  a  hundred  million 
pounds:  yet  her  total  values  have  fallen  off  about  6  per  cent.    France 
^  off  about  one-fourth  in  her  total  value,  and  in  her  quantities  of 
l^ftcon,  hams,  and  lard;  she  has  trebled  her  quantity  of  pork,  and 
^nbled  that  of  lard  oil.    Germany  reduces  her  aggregate  value  nearly 
10  per  cent,  but  increases  her  quantities  of  all  articles,  except  lard  oil, 
rtich  has  fallen  to  about  one-twelfbh  of  last  year's  export.    Belgium 
*Dd  Netherlands  are  liberal  customers  in  this  line,  their  aggregate  value 
of  exports  having  increased  in  spite  of  the  heavy  decline  in  prices, 
liey  enlarged  their  demand  for  bacon  and  hams  about  60  per  cent. ; 
^or  lard,  12  per  cent. ;  for  pork,  nearly  80  per  cent. ;  and  for  lard  oil, 
^*^ly  double.    With  other  European  countries  our  trade  has  enlarged 
*oat  40  per  cent,  in  total  value,  all  the  items  in  the  table  showing  a 
J^vy  increase  in  quantity  and  a  smaller  increase  in  aggregate  value, 
w  tradei  with  Europe  foots  up  $71,412,971,  against  $77,748,718  last 
y^,  a  loss  of  about  8  per  cent.    Yet  there  is  a  very  large  increase  in 
?^tity  in  aU  except  lard,  which  falls  off  about  10  per  cent. 

Ow  trade  with  British  North  America  falls  off  about  one-fourth  in 
Rvalue,  and  also  declines  in  the  quantities  exported.  With  Mexicx), 
Central  and  South  America,  and  the  West  Indies,  the  aggregat<e  value 
^exports  also  decreases,  though  the  quantities  are  enlarged,  except  in 
wcon  and  bams,  which  show  a  considerable  falling  ofL    The  trade  to 
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other  countries,  Trhicli  is  bat  a  small  part  of  the  vhcde,  pr 
increaae  both  in  quantity  and  aggregate  valne.    The  exports 
producte  are  distributed  as  foUovs: 


Aieiact  per  poniid  . .... 
brd: 

Pmuid* ,.....—.. 

V»lBB _ 

Atsiu*  par  poand . .... 
FlA: 

Poonds 

V»l08. 

Avaimge  per  pound 

Oillou 

Vslns 

ATUatB  per  E^OB 


BIB,fM!,5Bl 
laa,  635,623 

m,ns.eia 

16,231.788 
MOCS 

SD.TM.TS* 


»3,24«,BU 
W  00.1 


KM.) 
SIS.  811 


t4,E>§l,3U 

fz!  950,  MO 
to  M.I 


I: 
in 


T>)aa 

Anctgeperpoiua  — 

Ponnda » 

Tiltu  

A  xraiv  pw  poud .  ^ . 

Ponttdi —... 

7t\m  

A  Tnrue  per  pound .  ..■ 
lAIdnll: 

TrfuB  '."".■.'";"!'" 

AnrMte  per  k>Un   .- 
Total  TiliiBMe>ohiwDnli;i 


t,B02,43» 


la  m'i 


Beef  prodndtfl  show  a  small  decliup  in  HpBrpp:at*  valnce,  but  tb 
tities  of  iiMirly  all  the  Brtif-lec  ex)>ort<«l  art-  grwitcr  than  la«t  yea 
price  of  frcHli  beef  tlfclinwi  3  per  cent.,  Bult  Iti-ef  18,  biittPr  21,  flli 
talion  15,  glue  10,  caiidleti  12,  leather  G.    ^'etit'8  foot  uil  advHU< 
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cent,  and  increased  its  quantity  from  19,823  gallons  to  145,641.    The 
following  table  will  show  the  distribution  of  this  class  of  products. 


Artiolet. 


TtHix\>99i: 

Vowada ••. 

Yftlae 

Atmwto  p«r  pound  ......^.4... 

Yalae 

AvenM  per  pousd  ••••.•...••. 

Battor: 

!Poimd«  ..•.^..•.•. *••••. •••••. 

Vtlue 

ATenge  per  pound  ..•••. ...... 

CkeMe: 

^oondt ...••.. 

Yftlue 

ATeraeo  per  ponnd 

CoDdeneed milk,  TAlue. 

TlBow: 

Pounds  .••••.•••.•.■•.«..• 

T«lae 

Avenige  per  pound  ..*...  ••.... 
Olaa: 

Pounds  «......•.•...■.•.•.••.•. 

Vihie 

AT«r»ffe-per  pound 

XDdet,  mne .••..••..•••...•. 

ircafft-foot  eUi 

Oanoas .M....... ...... 

Vtlne 

_.    ArertM  per  fsllofi  «.«.•.■•••■. 

Poande  .•••«..  .m....*...*.... 

Value 

•dTonge  per  pound 

^h«r: 

▼•loe 

^^  Average  per  ponnd 

^^^'^oooo,  Tilne 

'"^^i^ulutaree  of  leather,  Tnlae 

TMal  for  eaeh  eonntrys 

ir» 

1878 

Ptar  cent,  to  eaeh  oonntry: 

1«79 

1878 


a 

i 


•a 

0 


52,792,869 

H  776,  572 

$0  89.0 

22, 027, 262 

11.  430,  886 

80  0&6 

24, 841, 714 

83, 727, 965 

$0  l&l 

136, 603. 242 

812, 122, 379 

$0  08.8 

824. 915 

44,  930, 280 

83,115,748 

80  07.0 

100,894 

810, 799 

80  10.7 

8133,964 

118,  672 

8113, 156 

80  95.2 

860 

858 

80  16.1 

18, 669, 743 

•83.609,679 

80  19.  3 

8765,103 

8113.  245 


829, 944, 469 
31, 737,  390 


7L96 
74.70 


t 


1, 039, 941 
896,934 
80  09.2 

561,331 
839.368 
80  07.0 

61,815 

89,749 

80  15.7 

27,273 

82,  460 

80  09.0 

885 

18, 923, 453 

81, 296, 210 

80  06.8 


823S,443 

509 

8410 

80  80.8 


26,899 

84,980 

80  18.5 

81. 033 

8869 


8l.  684. 541 
1,808,804 


4.05 
4.26 


§ 


2, 409, 670 

8147, 104 

80  06.1 

8. 210, 578 

8884,735 

80  10.7 

410,827 

833.740 

80  08.2 

81.647 

12.008,784 

8835, 277 

80  06.1 

71,200 

88,704 

80  12.2 

8250, 7  U 

690 

8597 

80  86.6 

470 

867 

80  14.3 

7,536,200 

81, 630. 721 

80  21.6 

828,639 

8U7. 891 


83, 939, 733 
2, 907, 843 


al 

bets 


a 

o 
©  ® 

W 


.a 


8 


1, 416, 964 
883,681 
80  08.0 

86,654 
813,832 
80  16.0 

19,478 

81.674 

80  0&6 


8, 055, 114 

8573,383 

80  07.1 

122,650 

810, 139 
80  08.8 
829,228 

24,918 
819,892 
80  80.0 


117,250 

86.599 

80  05.8 

18,618 

82,298 

80  16.8 

80&8 


U,  000, 884 

8756.818 

88  08.8 


1608 


.... •...•■ 


1,471,479 

8368,629 

80  25.0 

884,385 

855»844 


81,240,485 
1,482,468 


18,632 

81.838 

88  14.8 

110,728 
822,894 
80  20.8 


8791,298 
635,564 


9.47 
&84 


8.98 
8.61 


1.90 
1.48 


I 
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VMafabHTi 

Pooiidi  — .. 

Atengn  MT  poaiid  — ■ 

UlbMt; 

PDUDdl 

Vtla-,. 

^Ten^  par  poimd 

Value  ..""".'.*  ^ '  I ."'""  « 
Attnge  par  poimd .... 

ViioB. """!""'.  "■■".'."! 

Atctup  per  pound 

OondsDHd  mUk,  valus ... 

TIUbwi 

FouDdt  — 

y»ios 

ATonsa  par  poond 

Feanda ~ 

ATerue  pv  pooild 

Bldel.  fSut..,^. 

Haata-ftKilDili 

QanonJ 

ATann  per  jii^oii'  '.'.'.'.'.'.'.'.i 

Clcdlni: 

Found* .... 

Valna , 

ATariue  pet  pound 

LMUiar: 

FouudB 

TlluB 

Momilcq.  vhTlui - --. 

Ujuiu  lar.tDTU  of  leather,  TalDH . 

Totnl  Tnr  «Hh  «oaati7: 


S,!«i,867 


to  M.1 
Ills!  678 


»i  13,  <a7 

lOlLT 


•S59.  IBS 
IH)<,SW 


Tbe  United  Kingdom  is  our  largest  customer  for  the  class  of  ar 
represented  in  the  above  tiible,  though  her  proportion  of  the  total  vt 
efaowsKome  decline  European  countries  taken  together  absorb  al 
the  same  proportion  of  our  beef  products  a.i  last  S"ear,a  Itttleover  70 
cent.,  and  the  other  jiai-ts  of  the  world  less  than  SO  per  cent.  The  Un: 
ICiiig<loni  talaa  a  little  less  beef,  fresU  and  salt,  but  increases  her  ( 
for  butter,  cheese,  tallow,  and  leather.  Several  minor  items  also  8i 
some  increase.  France  took  more  beef,  butter,  and  tallow,  but  the  oi 
items  fell  olf.  Germany  has  not  yet  called  upon  us  for  fresh  beef, 
lias  increased  her  demand  for  salt  beef,  butter,  cheese,  tallow,  and  loat 
Belgium  and  Netherlands  take  more  salt  beef,  cheese,  and  ieatlter, 
less  of  butter  and  tallow.  The  other  Kuropcan  e^iuntriea  take  loss  I 
and  leather,  but  more  butter,  cheese,  mid  tallow..  The  British  N( 
American  trade  has  considerably  enlarged  on  tliewliole;  all  the  lea^ 
staples  were  sent  out  in  increased  tiuantitien  except  butter.  Oar ' 
■with  the  We.^t  Indies  shows  some  decline  in  total  values  but  an  incn 
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in  the  quantities  of  several  articles.  The  American  continent  south  of 
UB  lu«  increased  both  in  total  value  of  exports  and  in  the  quantities  of 
several  leading  items.  The  other  countries  of  the  world  likewise  show 
an  increased  appreciation  of  our  agricultural  staples.  On  the  whole,  our 
beef  products  have  fully  held  their  own  in  quantity,  the  decreased  aggre- 
gate yalaes  being  due  to  the  decline  of  prices  from  the  previous  year. 

Of  sheep  products  we  sent  out  1,440,197  pounds  of  fresh  mutton,  val- 
ued at  $123,013,  against  130,582  pounds,  valued  at  $9,272.  Of  our  last 
yeai's  exports  the  United  Kingdom  took  nearly  the  whole.  But  France 
and  British  North  America  for  the  first  time  appear  in  the  list  of  coun- 
tries purchasing  our  fcesh  mutton.  This  trade  has  all  the  appearance  of 
growing  rapidly.  The  improvement  of  the  wool-bearing  sheep  of  our 
Western  plains,  by  judicious  crosses  with  the  best  mutton  breeds,  is  be- 
giiuung  to  tell  upon  our  export  trade  in  mutton.  Of  wool  we  shipped 
only  60,784  pounds,  valued  at  $17,644  against  347,854  pounds,  valued  at 
$^,358  the  previous  year.  The  immense  demand  of  our  own  resuscitated 
yool  manufacture  has  left  but  little  for  export,  and  has  stimulated  the 
nnport  to  large  proportions  in  spite  of  protective  tariff  duties.  Of  wool 
nianufactures  we  exported  to  the  value  of  $364,377  against  $448,894  the 
previous  year.  Our  home  demand  has  here  also  absorbed  the  increased 
Pix>dact  of  our  mills,  and  has  narrowed  the  margin  of  goods  available 
for  export 

fisEABSTUTFS. — ^The  following  table  presents  the  distribution  of  our 
•^port  of  cereals  and  their  preparations. 


ArttdM. 


a 

bO 

•s 


s 


•y: 

$DdMlS....... ...... 

yrtiw 

^▼trufft  per  bnthel. 


«OQBdS  •••■.. •  •....< 
V»lM , 

Air«ic»  per  ponnd 


Bnahels.. 
Tahie. 


(^^iTenge  per  bnahel . 


Barrels 
Value. 


On; 


▲venge  per  iMurel 


Boahflle.. 
Valae.... 


^ 


bnekel. 


Bosliele 

Valae 

Arerage  per  bnahel. 
^flonrt 

Bazrele 

Vahie 

_  Artngt  per  bttrrel . 
Wlkeet: 

Buhela 

Valae 

ATacage  per  bnahel. 


JBcmle 
Value.. 


per  barrel 


of  gmias 


170,132 

$107, 416 

$0  60.9 

6,599 

$429 

$0  06.5 

64,506,311 

$30, 883, 937 

$0  47.9 

4.a05 
$13.  523 
$2  81.2 

123. 516 
$44,011 
$0  35.6 

135^700 
$86,604 
$0  63.8 


11  Aa 


67.419,292 

$60, 356, 674 

$1  05.1 

2,629.665 
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The  aggregate  export  value  of  oxir  breadstnfb  shows  an  increase  of 
t2ft|679^2,  or  16  per  c^it.  over  the  previous  fiscal  year,  notwithstand- 
ing iJl  the  items  in  the  table  present  a  lower  average  value  except 
com  meal,  which  has  but  an  insignificant  efiect  upon  the  entire  aggre- 
gate. The  average  value  of  barley  fell  off  a  third,  com  18  per  cent.,  oats 
10  per  cent.,  lye  ll  per  cent.,  wheat  21  per  cent.,  rice  8  per  cent.  Of  grain 
products  com  meal  increased  from  $2.62.5  per  barrel  to  $2.65 ;  rye  fiour 
fell  off  21  per  cent,  and  wheat  fiour  over  15  per  cent.  In  quantity  our 
barley  export  was  less  tlian  one-fifth  that  of  the  previous  yearj  com  in- 
creased aoout  1  i>er  cent. ;  oats  declined  about  4  per  cent. ;  rye  mcreased 
15  x>er  cent.  Our  wheat  export  showed  a  vast  enlargement,  and  to  this 
more  than  to  any  other  cause  is  due  our  immense  increase  in  the  aggre- 

Sate  value  of  our  br^uistuffs  export  The  amount  sent  out  was  49,048,975 
udiels  larger  than  in  1878,  an  increase  of  nearly  70  per  cent.  This  was 
mostly  of  the  crop  of  1878  marketed  during  the  fiscal  year  1879.  Our 
rioe  export  though  about  one-sixth  larger  tiian  last  year,  is  still  insig- 
niflcant  Of  preparations  of  grain  corn  meal  fell  off  8  per  cent,  and 
rye  flour  37  per  cent    Wheat  fiour  enlarged  43  per  cent. 

In  the  disMbution  of  this  vast  amount  of  production  very  considera- 
ble changes  from  last  year  are  noted.    The  United  Kingdom  takes  about 
Ittif  the  totftl  value  against  nearly  seven-tenths  the  previous  year.    Iji 
bailey  the  export  declined  &om  3.421,308  bushels  to  176,132 ;  com  fell 
off  dightly ;  oats  increased ;  rye  Ml  to  about  two-fifths,  but  wheat  in- 
ereayBed  nearly  3,000,000  bushels  and  fiour  over  a  million  barrels.    France 
yulQj  increased  her  proportion  of  this  general  aggregate,  especially  in 
wlisfl^  ticking  42,147,558  bushels  against  4,337,091  the  previous  year } 
she  also  enlarged  her  quota  of  oats  nearly  threefold.    Her  flour  export, 
ttiongh  largeLj  increased,  is  still  quite  small.    Her  quota  of  com  is  some- 
^lut  decreased.    The  raw  grain-  export  to  Germany  is  largely  aug- 
mented excepting  oats,  which  almost  disappeared.    Belgium  and  Neth- 
Q^rlands  have  also  increased  their  demand  on  us  for  grain,  especially 
irlieat,  which  enlarged  from  4,337,091  bushels  to  11.443,628 ;  their  flour 
9.^€ta  increased  about  50  per  cent.    Our  trade  in  oreadstuffs  to  other 
^^^uopean  countries  has  also  increased ;  all  the  grains  were  taken  in  in- 
o^eaied  quantities,  but  the  export  of  flour  fell  off.    With  British  North 
Aoiierica  our  aggregate  values  have  fallen  off  over  $3,000,000.    The  bar- 
^y  eiport  is  but  a  little  over  10  per  cent,  of  the  previous  one  in  quan 
^^.   Com,  oats,  rye,  and  wheat  have  declined  more  or  less,  but  the 
^wunber  of  barrels  of  fiour  greatly  increased.    With  that  portion  of  the 
Ajtterican  continent  south  of  us  and  with  the  West  Indies  the  aggregate 
^iieihave  somewhat  increased,  but  bear  a  smaller  pro])ortion  to  the 
^ole  than  last  year.    The  same  may  be  said  of  the  other  countries  of 
«e  world  not  included  in  the  above. 
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OOTTON  AMD  COTTON  MANUFAOTtTEBB.— The  dlatribntioil  of 
ports  of  cotboa  and  its  mannfiactares  may  be  foand  in  the 
tablet 
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OptUm  tmd  cotton  fiiai»i(faoter«--Coiitinaed. 
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The  total  valne  of  our  cotton  exports  fell  off  $18,311,944  or  10  per  cent 
bom  the  preyious  aggregate.  In  raw  material  there  was  a  falling  off  of 
one-third  in  the  high  priced  sea  island  cotton,  which  averaged  $0,27.5 
per  pound  against  $0,25.5  last  year.  Of  ot^er  raw  cotton  there  was  an 
hierease  in  qoantil^r  of  27,164,469  pounds,  or  about  1^  per  cent.  Its 
leverage  value  was  $0,09.9  per  pound  against  $0,11.1  the  previous  year. 
Itdumld  be  remembered  that  it  represented  the  crop  grown  and  gath- 
ered in  1878,  and  could  have  embraced  little,  if  any,  of  5ie  crop  of  1879. 
^e  whole  of  our  sea  island  export,  as  in  the  previous  year,  went  to  the 
^ted  Kingdom  and  France.  Of  other  raw  cotton  the  TTnited  Kingdom, 
'^ce,  Belgium,  and  l^etherlands  decreased  t^eir  quota,  while  G^nnany 
ttul  other  European  countries  made  an  increased  demand.  TheEuropean 
<^tinent  took  16,614,710  pounds  more  in  the  fiscal  year  of  1879  than  in 
«*t  of  1878 :  that  is,  so  many  pounds  more  of  the  crop  of  1878  than  of 
^  of  1877.  To  other  countries  of  the  world  our  aggregate  export 
'omewhat  increased. 

Our  cotton  goods  fell  in  value  from  $11,438,660  in  1878  to  $10,863,950 
^  1879.  There  was  an  increase  in  tiie  export  of  colored  goods  of  7,350,746 
Wrtg,  or  nearly  20  per  cent.  But  uncolored^  fietbrics  fell  off  4,446,873 
7^^  or  6  x>er  cent.  The  average  values  x>^  yard  for  both  colored  and 
^colored  goods  remain  nearly  the  same.  Miscellaneous  cotton  manu- 
J^ctores  suffer  some  decline  in  aggregate  value.  Of  colored  goods  the 
^tited  Kingdom  takes  about  double  her  previous  quantity ;  Fruice  takes 
^1^  at  alL  Germany  and  the  rest  of  Europe  ts^e  a  smaller  quantity, 
^^itieh  Forth  America  declines.  But  the  American  continent  south  of 
^  together  with  the  West  Indies,  increase  their  demand,  as  do  the  other 
^&es  of  the  world.  For  uncolored  goods  the  United  Kingdom  and 
^'Qope  generally  have  about  doubled  their  demand.  British  North 
^^ea  has  also  increased,  but  all  the  other  countries  of  the  world  have 
2^  oft  The  proportion  of  the  values  of  manufactures  to  the  total  cot- 
^'^'^Qxport  is  about  the  same  as  last  year,  a  little  below  6  per  cent. 

Wood  ajxd  its  peoduots.— This  branch  of  our  agricultural  export 
*^0WB  a  decline  of  $1,624,150,  or  over  four  millions  in  two  years.  The 
Pj^stest  loss  is  in  timber,  sawed  and  hewed,  in  which  there  is  a  falling 
^of  6,105,674  cubic  feet.  Laths,  hogsheads,  barrels,  miscellaneous 
^J^yflre-wood,  telegiaph-poles,  logs,  masts,  spars,  pot  and  pearl  ashes, 
^^idng-bark,  tar  and  pitch,  show  increased  values  at  lower  prices.  All 
2f  otter  items  decline.  The  United  Kingdom  takes  to  the  value  of 
ma0^727  against  $6,796,104  in  1878,  and  $9,220,006  in  1877;  Franoei 
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$656,663  against  $788,282  last  .year;  Gennany,  $^,427  i 
$1,297,470;  British  America,  $1,375,706  a^aiust  $2,344,054.  Wit 
countries  our  trade  shows  some  Qjilar^ment. 

MisOELLANEons, — The  leading  mkoeUaneons  articles  of  agric 
export  show  a  considerable  increase  in  aggregate  value  aa  well 
quantities.  The  average  prices  have  fallen  in  all  the  items  exQ€ 
ton-seed,  hops,  oil-cake,  and  ginseng.  The  leaf-tobacco  export, 
is  ftiU  half  of  the  whole  aggregate  value,  increased  in  quantity 
cent.  The  following  table  shows  the  distribution  of  ilua  elaas 
ducts: 
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4, 727, 867 

$910, 173 

$0  19.4 

822,279,940 

$25, 157, 364 

$0  07.8 

$8,987,876 

825.342 

$545,109 

$0  55. 2 

891,264 

$465,611 
$1  19.0 


$1,408,272 
1, 678. 281 


$2.896,499$50,801,555 
4.151,205    48, 694, 055 


6.20 
5.60 


4.20 
5.03 


8.00 
3.42 


6.00 
8.56 


100.00 
100.00 


if 


u 
at 


4.00 
160 

1.39 
5.86 
8.79 

4.40 

9.30 

L29 

12.19 

2.00 

60.00 
8.10 
LOO 

1.10 


190.00 


The  export  to  the  United  Kingdom  about  maintains  its  former  pro- 
P*ti(m ;  that  of  France,  Germany,  Holland,  and  Belgium  has  increased, 
^fle  the  rest  of  Europe  declines,  British  North  America  has  slightly 
JJfeased  its  ratio,  whUe  all  other  countries  of  the  world  have  fallen  off. 
^  United  Kingdom  takes  nearly  all  our  hops  and  oil-cake,  and  all  our 
^on-seed.  France  takes  nearly  half  our  export  of  alcoholic  spirits, 
•■•f  it  largely  to  qualify  her  wines.  Germany  takes  the  largest  pro- 
^^n  of  our  leaf-tobacco  and  starch.  Most  of  our  ginseng  is  sent  to 
JJ^g-Kong  where  it  is  sold  to  the  Chinese  in  the  interior.  There  is  a 
^^lii^  in  this  export,  as  the  sto^  of  this  raw  material  in  the  country 
■  Humiug  Bbort. 
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MARKET  PBIOES  OF  FAl 
Tfte  following  gvoUMoH*  mprennt «  mMrlf  m  proMe 


Piodortfc 

Jauuj. 

rabnury. 

Uuch. 

AprtL 

May. 

row: ""  ^""^ 

SKtwrliDO    BUM     ud 

1310  tola  SO 

BTS  to    3  89 
3T5  to    4(0 

W  to       (g 

lllKitO     lOBl 

44    to        4B 

TS  to    100 

13  00  to  la  00 

1000  to  13  00 
T29    to    8  00 

t  to     so 

tlto        81 

TAW        S| 

BA  to      BlI 
3tU        4t 
Hla        B 

30    to        30 

12  to       29 

10   to       30 

2  2S  to    3  00 

B3   to       B9 

3!   lo       33 

24   to    '  26 
8  50   to    SWP 

nit  to  IS  so 

3  OS   to    385 
30!   to    48S 

ODO    M  HOD 

020    to    T15 
B    W          BJ 

•ito       ai 

T|   to       Bit 
«W       10 
31lo        H 
4ito         8 

SS  to       39 

17  to      ;« 

:;9  to  3=» 

B3  lo       tlS 
OS    M        W 

est  to  (379 

3SB    to    BOD 
48J    to    e!5 

83  to       38 

S7   to       80 

1400   tolSOO 

»00   tolOM 

B7S  to  11  00 

03S  tS    74S 
i   to       38 

B  to        01 

Uto          B| 

711  to        B 

BAto    ISA 
I|to        4} 

4|to         B 

3B    to        38 

IT  to     an 
sno  to  S4S 

iSSlS 

(330  totsm 

47S  to    S3S 

103   to    Itt 
llSlto    1151 

Siltn  SUU da. . 

I.WlooUoio.W™^ 

3BD   U    i 

ConunoD  M  &lc  Sonlb- 
oSdE'Sr.rfM'siQth. 

a'JEff.;:::;a': 

!S,K! 

TUU do.. 

|k  1 

040  to  10  75 

030  to    TOO 
8   to       SS 

B    to          S 
3  to        ■ 

<*to        B| 

•AM    is^ 
10(1  to       111 

HU       (| 

HO,       t 

U   to       M 

33    to        38 
IT    to        »4 

B  to       17 
2S0   U    3BS 

Bt   to       67 

271  S    'm 

BOO  to  1000 
750   to    850 
ID  no  to  ]0B« 

108   to    1 

Biiied,  lit  qiu^ty..ton. 
^M«d.2d,a»Ut,...do.. 

-^»»^ *>.. 

Jtoi. bbl 

looo  toll 

ftSO    tol< 

BOO   toll 
8B0  to    1 
B7B  Mil 

^^^*-:vt: 

^l*f do.. 

Ei^w^^-di-: 

OrdluiT  to  (ood  ordl- 

frog]! 
Amerimi   XZZ    mud 

picldotk- lb. 

Ameriou  Xand  XX  .do 
AmeriomcomblDi  .do. 

ClUoralmSdl  iir  ^do. 

|-?r"::::::::::S'. 

F«lnlij«id6lB0J..do.. 
■WinlOTrtd bB.h- 

^Sr:.:::::::::^: 

S   to 

B  to 

I  M 

•At. 

Wto 
UAt* 

II  It 

«*t. 

H  W 

18  to 
33  to 

'is 

3  TB  to    1 
400  to    1 
4HI   to    1 

IDS  u  : 
103  to  : 

t»  u 

E4  to 

M  to 
3B|to 

llOOlot 
BOO  tol 

j£ied.lTo.i tnn 

Lewatgndeo do.. 

ia.:::::::-.;-.-.;;ia: 

7  to        Tl       tjto        Ti 

?SS:::::::::::::£. 

14   to       3. 

17   to      10 

It    lo 

CfcMW.  pAna  to  ehoico 
fc«««T lb.        7ito        1 

t  La 
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tBOBUOTS  FOB  1879. 


Iki  itoic  0/  ike  market  at  the  beginning  of  each  month. 


Jvnt. 


I 


July. 


^80 
375 

an 

175 

100 

104 
115| 

"i'lO* 
41 
33 
CO 


1500 
UOO 

1050 

900 

S50 
975 

ei5 

7 
8 

) 

1 


to 
to 


$380 
385 

7  75 

485 


|$3  50  to  $3  90 

4  05  to    4  25 

400  to    760 

415  to    5  25 


to 
to 

tir 

to 


105 
116 


625)  525   to    600 


105   to 
1171  to 


07 
18 


11511 
54 
42 
62 


112 
41 
36 
5» 


to 
to 
to 
to 


110 
52 
43 
61 


H, 


17  00 
1300 

1060 
1150 

10121 
875 

10  00 
675 

18 

18 

8 

7 


^Uk    12« 
^to       6 

Hto      I 


2  ^ 


to 
to 


•«Hto 


40 
88 
43 
38 
82 
20 


426 
490 
600 

110 
109 


to 
to 
to 
to 

to 
to 


39i 
67» 
105 
86 

13  SO 
12  00 
10  00 
610 


U 


1¥ 


14  00 
1100 

900 
1100 

950 
9  00 


610 


to  16  00 
to  13  00 

to  10  00 
to  1150 

to  10  25 
to    Ol'Ji 
10  00 
to    6  75 


Angntt. 


$400   to  $450 

4  55   to    4  70 

450   to    800 
400   to    560 

5  70   to    6  50 


105   to 
1  lOi  to 


106 

llOi 


1  08  to  1  14 

43  to  53 

83  to  41 

63  to  69 


14  00 
10  00 

9  00 
1100 

8  85 
850 


to  17  00 
to  13  00 

to  10  00 
to  12  00 


Septembor. 


$365  to$400 
4  30   to  4  40 

4  25   to  7  25 

4  35   to  5  25 

5  25   to  6  00 


102 

110 

104 

106 

45 

29 

64 


to 
to 
to 
to 
to 
to 
to 


104 

1  lOi 
1  11 

1  lU 

57J 

38 

68 


14  00 
10  00 


to  16  00 
to  12  00 


1100  to  12  00 


October. 


$4  90  to  $5  30 
5  40    to  5  50 

5  35   to  7  75 
550   to  590 

6  00   to  6  75 


to 
to 


910 
860 


7  to 

8  to 

1  to 

1  to 


16 
16 

6 
6 


61  to        6| 


5  85   to    6  50 


7  to 

8  to 

2  to 

2  to 


161 
17 

6 

5i 


11   to 

12ito 

I  to 

41  to 


6|to        6} 


11*    lOAto     10« 

12}   iiAto    iiH 


7* 


43  to  45 
31  to  42 
NominaL 
20  to  40 
15  to  32 
9  to       20 


2  50  to  3  75 
4  50  to  4  75 
490   to    600 


105   to 

95  to 
87|to 
56  to 
60  to 
34  to 


110 
102 
102 
43 
57 
85 
36 


13  00  to  13  50 
11  00  to  12  50 
10  00  to  10  50 

eoo 

12  to   18 
9  to   10 


f  to 


8|to 
6ito 


42  to 

32  to 

33  to 
18  to 
15  to 

9  to 


6 
8* 


45 
40 
40 
40 
30 
22 


2  50  to  3  50 
4  00  to  4  35 
4  50  to  5  75 


92  to 

92  to 

94  to 
38)  to 

54  to 

75  to 

27  to 


95 
95 
97 
44 
65 
90 
35 


14  00.  to  16  00 

12  00  to  13  50 

8  75  to  9  00 

5  50  to  5  75 

13  to   20 
11  to   12 

6|to   f 


370 


to  915 
8  50 


6  20  to  6  07i 


7  to 

8  to 

2  to 

2  to 


m 

18i 


122 

129 

122 

1  23 

53 

35 

76 

70 

14  00 
10  00 

900 
1150 

9  40 
850 

615 


to 
to 
to 
to 
to 
to 
to 
to 


123 

1  30 

1  29 

131 

60 

40) 

80 

90 


to  16  00 
to  12  00 

to  10  00 
to  1300 

to  9  80 

t;0  9  00 

9  6U 
to  680 


6Hto  6} 

lOHto  iiA 

11 A  to  12  A 

81  to  6 

6ito  H 


40  to 

32  to 

37  to 

18  to 

15  to 


42 
39 
44 
40 
30 


2  50 
400 
450 

94 
93 

39 
63 
80 
28 

14  00 

12  00 

800 

660 

13 
9 


to  8  35 
to  425 
to  5  75 

to  95 

to  94 
97 

to  45 

to  64| 

to  95 

to  31 

tol500 
to  13  50 
to  850 
to  555 

to  20 
to  12 


•  to   6i 


11  to  28 

14  to  29 

6  to  11 

11  to  14 

Hto   7J 


9Ato  9i| 

lOA  to  10{ 

3|to  e 

Sito  8} 


40  to 

33  to 

38  to 

22  to 

15  to 


43 
40 
45 
44 
82 


4  00  to  4  35 
4  70  to  4  95 
6  15    to  6  50 


111 
111 
111 
41 
64 
80 
30 


to  1  13 
to  113 
to  113 
to  45 
to  69 
to  92 
to     32 


Iflforembor. 


$500  to  $5  40 

5  60   to  5  75 

6  50  to  7  25 
6  00  to  6  40 
6  75   to  7  75 


131 

141 
1  35 
140 
58 
39 
87 
70 

14  00 
10  00 


to 
to 
to 


133 

142 
141 


to  141 


to 
to 
to 
to 


67 
44 

89 
98 


to  18  00 
to  12  00 


1125  to  1200 

10  00  to  1040 

8  00  to  0  00 

9  50  to  10  00 
6  50  to  6  75 

14  to   31 
16  to   33 

10)  to   13 
11  to   13 

8  to   8) 


9|to  101 

11  to  IIH 

3)  to  6 

6)  to  8) 


1200  to  1275 
1250  tol350 

1200  tol230 
9  50  to  10  00 

1100  to  12  00 
7  70  to  8  20 

15  to   88 
20  to   38 


43  to  44 


20  to  27) 


4  85 

5  35 
580 


to  610 
to  560 
to  685 


20 
20 


to 
to 


46  to 


65 
34 


to 
to 


123 
1  22 
124 
47 
80 
95 
86 


14  00  to  1450  14  00 

12  00  to  1300  12  00 

9  00  to  9  25 

6  00  to  6  50 


18  to  20 
12  to  17 

11  to  U| 


625 

23 
18 


to  1550 

to  1400 

1150 

to  650 

to  32 
to  22 


12  to  18^1 


December. 


$4  90  to  $5  30 

5  60  to  5  75 

650  to  700 

585  to  625 

6  40  to  7  26 


135  to  1 
1  46)  to  1 


38 
47 


138 
140 
58 
44 
89 
75 

14  00 
12  00 


146 
146 
66 
49 
91 
to  105 

to  19  00 
to  13  00 


to 
to 
to 
to 
to 


9)  to 

8  to 


13) 
13 


8|to  9) 

llAto  11)1 

12Ato  121 

2)to  6 

6  to  8 


50  to 

42  to 

46  to 

25  to 

18  to 

18  to 


55 

53 

57) 

55 

36 

87 


500  to  525 
5  50  to  5  75 
600  to  700 


128 
128 
131 
40 
85 
64 
36 


to 
to 
to 
to 
to 
to 
to 


133 
130 
133 
43) 
87 
95 
38 


16  00  to  17  00 

13  00  to  1500 

12  50  to  1350 

7  50  to  7  55 

23  to     25 

20  to     22 

12  to     13| 
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MARKET  PBT0B8  OP  FARM 


Cmct'ni'n— CoDt'l. 


Cotton: 
Ordtnary  to  gnoA  onll- 


Low  mMililng  to  iaot 


n*M*-wu1ied Ih 

Tab-wubtd in. 

fnTMhcd  clofti'g.do. 


Sfirlne  >n[i«ilnM  .do. 

VlMMl 

S^Liprinj hnil 
n.^ajnlDE do. 

Bala;.  Ho.  3 do. 

CoTn.m3 ilo. 

««,iro.3 do. 

nmotby tmi 


3S 


ai: 


J^; ■■»'• 

(^oIm  to  flnoT.     -11 
UedhntogDod do. 

6««d  to  obdn  f  fte 
Wt n 

Toorio  fiUr  fhetotr  d" 
■ngu,  Nnr  OtIhuih,  mri 


Rnp)^!* I1I1I 

rnolly  ud  fanr^.-ila. 

WlitMiw)nt«T...bo«h. 

S«d«jnur .10. 

Spring ...dn 


do 


Mini 


ton  to  wfli  toH' 

31:    !    I 


Is""! 


M   la 

23   to 


I    BM;  8T5  to    tM 
I    ■  2!i  '  •  79   to  10  00 


*n   to  MR 


34   to       »  1     K  to 


3»  to    370 


31i      34Ho 


too  to  IDES 


BM  taUM 


tot  te       *»l 

lom  to  ass 


I  to       !t 

I  to  * 


aXPOBT   or  THE  STATIsncUH. 
rOTS  VOtt  1879— Continued. 


1  .*. 

A-C-M. 

0«*-. 

aS  *os  to      H 

lai       lit  to     111 
iq       111  to     iq 

»*         BS    to       M 
M           Za    to       37 

1     a«        IB  to     3* 

:  s    3S  s 

»5ito          *; 

BIto       lOj 
101  to       Hi 
11   to      to 

IB  to     an 

ID  to       M 
18  to       32 

JW  to    ■*• 

400  to    450 
500  to    800 
IGO    to    lis 

m 

as  Si 

BOO  to  1300 
(75   to  1(1  00 

tlHto    8!0 

}    Nooifnil, 
&G5   to    SOO 
13  to       IB 

3S    ! 

qto       71 

M  to      S7 

ai  to     M 

35  to       40 

WHto      Si 

101  to     111 
into     ISl 

3)   to     16 
4SB  loSOO 

lOSlto       ^ 

s{to     H 

sito  m 

SI    lo     « 
4S»  toiTJ 

in 

lOlto     Tl| 
11|M     Ui 
41  to    «s 

«   to     41 

30  to     S5 
34  to     38 
tB  to     41 

SS  sn 

WSitoWBi 

Blto     IflJ 
lo'lto     111 

.    15    to      so 
70B 

(W 

to     4eO  1   375    to    47S 

SM  tollW 

BOO  to    BW 

IIH  tolSW 

>0B    to     8» 
*M    M    B»l 

BOO  to    8M 
•  IB  to    Bl^l 

U  to      IB 
B  Id       14 

■  to        (i 

11  to        6 

B7S   to  1000 
IBB  tol0« 

to     IDlt 
S 

to  nw 

to     BOO 

to    Its 

to  10X5 

toi7oa 
aw 

BSlto     t3 

11  OB  tollSO 

B2S   toBSO 
13  75   tol400 
BtTltoftlSI 

1158    IBISSO 

flS  toSSO 

E.S  3 

1SSSSS 

■  n  tiBBB 

BOO   taBGO 
14  50  MiaOS 

am 

to    607 

to      U 
to      M 

35    ? 

4to        T 

-  to     n 

to      38 

to      U 

13   lo     IB 

!K  a 

S|to      7| 
IB  to     M 

34  to     3S 

eZTItoIHI 

»   to     18 
14  to     17 

?£  ',', 

7   to       8 

■  IB   toBlS 

n  t»   n 

15  to     10 

11   to     18 
8  (0     11 

«tt      >| 

n  «■    IB 

38  to     43 

T«  teTSTI 
M  M     M 

M  to    w 

mtD  11 

B  to    n 
nt»    • 
M  t>  n 

40  t»    ai 

IB  to       M 

«   to       H 

>«  to   4M 

soo  t^  tm 

»  to       K 
Kit*    IMl 

300    to     BM 
350    to    4Bi 

4  70  to  sag 

lt<    to        >S| 

3  10  toBM 

BO  to     M 
«lto     5J 

4  40  IO4S0 

lOlllo^lSl 

si  Sis 

iw  to  in 
loi  toik 

81    (0      43 
71  to     75 
80  to     85 
»  to     84 

14  IB    to  1700 

475  toBOt 
BIO  toBSB 

SS5  tofg* 

121  toia 

ais  s. 

5Jt£   S 

M  to       W 

■I"!:  St 

31  to     P 

•0   to     OS 
Eilto     24 

110B  toMOO 

S?to  !? 

!?S!S 

Jl 

*"*II1B» 

ZSJto      171 

uoe 

»  to     S41 

an  toi5so 

15  M   lotCSB 

--^.... 

10  OB  toUOO 



172         BEPOBT  OF   THE   COUUISSIONER  OF  AQBICIJLTnBE. 

MABKET  PBIOES  OF  FABM 


Prodqota. 

JmE«y. 

r«i.™uT. 

IbnA. 

afU. 

Hmj. 

Birar  LouiB-Confd. 

BirtnifiimiJ bbl- 

PortmBHTT: do.. 

$11  M 

rso  tft  800 

000  to    0121 
U   to      !0 

3s  ;, 

[■75  to    J  00 
3!S  to    S50 
IS   to       31 

MM  i»»io-3;i 

14   to       20 
175   to    300 

*>80  totI0  3T 
02s  to    7  1!i 

121  to       ZS 

!'£    3 

I  71   to    Bin 

325   to    GOO 

700  to    7!S 

25   to       38 
10   to       S3 

?s  a 

100    to    350 
3H  to    700 

U   to      ^ 

WTS  tO|10  2S 
GTSlto    ITS 

30   t*       11 
15  to       17 

•  7   to        1 

7  to        71 

ISO  to    700 

Fnir   to  clioi'ee\:  ..rv, 
MowYork  and  Ohio  fac- 

Tlnwubcd  mmii'grdo.. 

„.."""""■ 

4  121  bo    a  00 
600   to    SS2) 

4M  tfl    5S0 

100  to   loa 

300 
4«71to    800 
1  10  to    I  11 

too 

300  to    47J 

4  971  to    OWi 

111 

4871ti>    Ete 
111   to    111 

^:=.: 

JltW       « 

41  to     41  i 

13  00   to  IS  00 
IBM 

4*2    to        421 

87   to      38* 

IT 00   to  1800 
10  DO  to  12  00 

SIS  s 

^OOO  to  1000 

lOTt  b>U«0 

.Sf'" - 

«3B  to    77S 

20  to      3S 

U  to      n 

«lto        B 
10   to       101 

Dlto        SI 

S|to       g 

14  to        7| 
^to       101 

!!1£   111 

BIS   toMTB 
<»  la    T7» 

IB  to       K 

It  to       IT 

7  to         B 
10  to       U 

Hto         D| 

Hto     ^ 

•  to        T| 
lOlt.       UI 

\n  ^ 

Fuiu>nHirl[et...fbbl 

12  to       28 

10  to       11 
S   to         H 

S7S  to    B87i 

12  to       28 
sito       51 

0  50    to    TS71 
21   to       M 

6  to        7 
10  to       101 

Hto        0, 

BIto        6 
Btto        8 

Slto       H 

Battw; 

"Xlcr^.'.^^.?;; 

■WMtomfwloTT...  lb 

■ttfln: 
•-'ioMT  to  500^  ordi 

•:      -.    ,;■  .     .;! 

■np 

llto        3 
4   to        It 

llto       H 
4   to        11 

Uto       « 
•  to      • 

US  s 

400  to   41S 

%...    „  .    i'-M  lUisli 

40«  to    41S 
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PEODTJCyiS  FOR  1879— Continued. 


JUM. 

1 

July. 

I 

▲ngiiat. 

Septomlaer. 

October. 

November. 

December. 

$1300 
HO  00  to  10  87) 
6«2|to    687{ 

$12  00 

>10  35  to  10  65 

6  00  to    7  00 

012  00 
$8  50 
675   to    687i 

$12  00 
$8  45   to  8  75 
5  50   to  6  87i 

$12  00 
$1050  to  10  60 
675  to  7  87i 

$12  00 

10  30 

$5  75   to  7  00 

$12  50 

$1125toll50 

670 

17  to 

18 

U  to 

18 

14  to 

.18 

17   to     20 

26  to     28 

27  to     30 

83   to     35 

10  to 

15 

8  to 

14 

8  to 

14 

8   to     15 

16  to     22 

18  to     24 

22  to     28 

7  to 
7  to 

8 

7J 

7  to 
7  to 

8 
71 

7  to 
7  to 

8 
7» 

7  to      8 

7  to      7J 

Hi 

lOito     11 

114 
10)  to     11 

13}  to     14) 
12}  to     13) 

180  to 

820 

260  to 

500 

250  to 

500 

2  70  to  6  00 

2  70  to  6  00 

2  70   to  6  00 

280   to700 

•  tf   to 

650 

425  to 

800 

400  to 

800 

4  00  to  9  00 

400   to  900 

4  00   to  9  00 

4  25   to  9  00 

»  to 
17  to 

87 
26 

80  to 
17  to 

88 

26 

80  to 
17   to 

36 
25 

»    32   to     39 
17  to     25i 

30   to     43 
19   to     28 

35  to     45 
19   to     28 
25   to     29 

50   to     55 
28   to     32 
28   to     32 

■ 

400 
550 
0  371 

350  to 
425  to 
550  to 

400 
5  25 
612i 

325  to 

4  00   to 

5  00   to 

350 
450 
5  75 

3  25   to  3  50 
3  75    to  4  55 
5  to   to  5  37^ 

425   to450 

4  75    to  5  62) 

5  75   to  6  25 

4  50   to  4  75 

5  00   to  6  25 

6  50   to  7  00 

• 

400   to 
675  to 

*5*95'*to"6"75' 
6  75   to  7  25 

128 

104  to 

105 

108   to 

110 

NominaL 
Nominal. 
55   to     60 
88   to     89 

Nominal. 
Nominal. 
62   to     G5 
40    to     41 

NominiiL. 

Nominal. 

••• • •• • • • 

50  to 
43ito 

"87* 
45 

""is'to" 

88  to 

""52* 
28k 

'"4'1'ito" 
35  to 

"42' 
36 

"421  to     43' 
84 

^L.^  Ti*ifn  nil  IT  1  T 

52    to     55 
44    to     47 

1800 
18  00 

17  00  to  18  00 
20  00 

19  00 
20  00   to  21  00 

18  00   to     19 
22  00    to2300 

2100   to     23 
24  00   to2500 

18  50   to  19  50 

uii'to'iioo' 

22  00 

1075  to  1100 

860  to  1300 

8  50   to  13  00 

1175   tol200 

10  00   tol200 

1200   tol250 

10  00   to  13  00 

**"**"""" 

800 

825 

1100 

776 

800   to 

'lii'toBOO' 
9  00   to  9  75 
6  50   to  7  50 

7*76*  to" 8  06' 
10  00   tol250 
6  87i  to  7  75 

8*75* 

1300    tol2  50 
7  25   to  8  00 

"9*25*  to  9*  5o' 

1075   to 
§75   to 

io'so'toiVoo" 

712|to    725 

9*50"  to  1066" 
6  75   to    7  87i 

12  75    to  13  25 
800   to  850 

U  to 

» 

14  to 

20 

12  to 

18 

15  to     22 

17   to     80 

10  to     22 

18   to     32 

22  to 

83 

11  to 

20 

10  to 

19 

13  to     22 

25   to     80 

17  to     30 

17   to     30 

7 
10 

4  to 
10  to 

0 

101 

4*to      7i 
8  to      8i 

10   to     12 
12)  to     13) 

12)  to     13 
14  to     15 

13 
15 

•ito 

oi 

0|to 

«i 

6i  to 

7  to      7i 

8) 

01 

Ofto       7) 

Uto 
i|to 

8i 

71 

62 

8 

7i 

7* 

Tito     H 

9 

7)  to      7| 
8  to      0) 

^to 

7ito 

8) 

Hto     H 

Ufto 

12 

lOfto 

lli 

Oito 

lOi 

9|to     10} 

8|to      9) 

8  to     10) 

10|  to     11) 

111  to 

IS 

m 

mto 

12ito 

12| 

lOf  to 
Ufto 

11} 

lOf  to     11} 
lit  to     12 

9)  to     10| 
11  to     11) 

lOfto    m 
U{  to     11) 

11)  to     12) 

12)  to     12) 
12}  to     13 

«}to      41 

4to 

H 

2|to 

4 

2|to 

4 

8|to      5 

8)to      6 

8)to      41 

4to 

8i 

4ito 

^ 

4|to 

Oi 

5ito      7i 

6Jto       7) 

6  to      7) 

6   10       7) 

27 
80 

20  to 

27 
28 

22  to 
24  to 

24 
25 

21| 

23   to     25 

25 

28 

28   to     31 
80   to     32 

28   to     31 
30   to     82 

«?s 

486 

475 
675 

400  to 
450  to 

500  to 

485 

4  75 
576 

400  to 
460  to 
600  to 

425 

4  75 

5  75 

400  to425 

4  50   to  4  75 

5  00   to  5  75 

425  toSOO 
525   to  675 

600 

425  to450 
500    to  550 
6  00    to  6  50 

4  25   to  4  50 

5  Od   to  5  50 

6  00   to  6  75 
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Prodneti. 

Jannjtfy. 

Febroary. 

ICaroh. 

▲pilL 

Mmj. 

Sur  Fbanciboo— Cont'd. 

Wheat: 

Californift 

oental. 

$125 

to  $175 

#125 

to  $175 

$1 16  to  11 724 
160   to    172i 

$115 

to  $170 

HIS  to«l«5 

Oregon 

...do.. 

150 

to    170 

150 

to    175 

160 

to    165 

160  to    100 

Barley 

...do.. 

95 

to    125 

85 

to    125 

67ito    125 

70 

to    116 

6$  to    IM 

OaU 

...do.. 

125 

to    165 

115 

to    150 

115   to    150 

100 

to    186 

100   to    185 

Com 

...do.. 

100 

to    105 

00 

to    100 

85   to    100 

90 

to       95 

87|to       96 

Hav,  State. ....... 

...ton. 

800 

to  13  50 

10  00 

to  16  50 

7  50   to  15  00 

€50 

to  U.50 

600   to  tSOO 

Pork: 

Hess 

....bbl 

16  00 

to  17  00 

16  00 

to  17  00 

16  OO'  to  17  00 

16  00 

to  17  00 

16  00   to  1700 

Prime  moM 

....do. 

15  00 

to  15  50 

15  00 

to  15  50 

15  00   to  15  50 

15  00 

to  16  50 

1600   to  1660 

Be(jf: 

Mess 

....bbl. 

800 

to    900 

800 

to-  9  00 

800   to    900 

800 

to    900 

800  to    000 

Family  meas... 

-l-bbl. 

800 

to    8  50 

800 

to    850 

800   to    850 

800 

to    860 

800   to    860 

Lard...; 

lb 

8 

to       11 

8 

to       11 

8   to        9| 

s 

to        9 

8   to         • 

Butter: 

Orerland.  ..■■« . 

lb. 

15 
20 

to       16 
to       37i 

15 
20 

to       16 
to       35 

15   to       16 
20   to       30 

SO 

U 
to      22i 

If 

96  to      tt 

CalifbmiA 

...do.. 

Oregon  ......•■••..do.. 

15 

to       16 

15 

to       16 

15   to       16 

15 

16  to      li 

%/DeeBe  •.••■••.*•«. .auo** 

10 

to       16 

10 

to       16 

10   to       16 

10 

to      15 

10  to      15 

Wool: 

iNatiTe.  ■■■■■•  .•...•Id.  • 

8 

to       15 

8 

to       15 

'      8  to       15 

8 

to      10 

8  to      10 

Caliibmi* 

...do.. 

16 

to       20 

16 

to       20 

16  to       18 

16 

to       18 

10  lo      18 

Oregon  ............do.. 

15 

to       20 

15 

to       20 

15   to       18 

1 

15 

to       18 

16  to      U 

LIVB-STOOK 


TOBS. 

Oottle: 

Bxtro boeveo . ..oental. 

Good  to  prime do. . 

Common  to  (air ....  do . . 

Poor  to  common.  ..do.. 

Texas  and  Cherokee, 
cental 

Milch  cows head. 

Veal  calves cental . 

Sheep do. 

Sfdno do. 

OIXCUIMATI* 
Cattle: 
Fair  to  good  shippins 

steers cental. 

Common  to  choice  batch- 

ert'  grades cental . 

Cows,  heifers,  lie  . . .do. 

Sheep do. 

Swine do. 

OBICAOO. 
Cattle: 

Extra  beeves . .  .cental. 

Choice  beeves do.. 

Good  beeves do.. 

Medium  grades do. . 

Inferior  natives  ...  do. . 

Texans do.. 

Veal  calves do.. 

Sheep do.. 

owine  .  *•■■■•  a •  .•  • . .  .uo. . 

BAINTLOUIB. 

Cattle: 
Choice  natives . .  cental . 
Fair  to  prime  natives, 

cental 

Fair  to  good  butchers' 

steers cental. 

Common  to  good  stock 

steers cental. 

Texans  and  Cherokces, 

cental 

Sheep  .., ...oental. 

BWine  k  .«■>•■••  a. ••■■QOa. 


$10 
8 
7 


26  to  $10  50 
75  to  10  00 
50to  850 


$10  25  to  $10  50 
9  00  to  10  00 
7  75  to  8  75 
6  75  to  7  50 


40 
2 
4 
2 


00  to  60  00 

50  to  7  50 

OOto  500 

90  to  310 


4  00  to  4  75 


125  to 
250  to 
200  to 
2  25  to 


4  60  to 
4  10  to 
360  to 
300  to 
175  to 


400 
3  75 
450 
800 


5  00 
4  35 
400 
350 
2  00 


2  75  to  4  50 
2  75  to  4  25 
265to     300 


435to  485 

3  37i  to  3  85 

2  75  to  3  50 

250to  265 

2  76  to  3  60 

200to  425 

2a0to  275 


35  00  to   65  00 

2  75  to     7  50 

4  OOto     5  50 

350 


4  25  to     4  75 


$10  50  to  $10  75 
8  75  to   10  75 
8  00 


$10  50  to  $10  75 
9  50  to  10  50 
826to  925 
700to     800 


150  to 
250  to 
300  to 
260  to 


4  75  to 
425  to 
3  50  to 
3  25  to 
180  to 


435 
400 
525 
885 


525 
450 
400 
350 
225 


3  00  to  4  75 
3  00  to  4  60 
2  00  to     8  75 


4  75  to  5  25 

400to  455 

360to  400 

2  25  to  2  75 


50  00  to  60  00 

650to  750 

4  87ito  6  00 

425to  460 


4  25  to     4  76 


200  to 
2  50  to 
800  to 
8  00  to 


480  to 
4  50  to 
^00  to 
3  75  to 
200  to 


450 
425 
4  75 
420 


500 
4  70 
4  40 
4  00 
250 


3  00  to 
325  to 
3  00  to 


500 
500 
400 


2  25  to     4  75 
d40to     890 


4  OOto  610 

4  20to  4  85 

385to  400 

200to  290 


$10  60  to  HO  7i 
986to  1086 
880to    900 


30  00  to  60  00 

400to     600 

512|to    7  00 

4  3711 


450to     620 


200  to 
300  to 
800  to 
290  to 


485  to 
460  to 
4  20  to 
385  to 
200  to 


600 
4  75 
625 
425 


610 
4  70 
450 
416 
260 


360to     660 
8  50  to    4  30 


3  00t4>  6  00 
3  75  to  6  76 
3  70to     416 


4  80  to  616 

465to  480 

412ito  4  65 

325to  400 

380to  460 

400tO  500 

980to  415 


4500 
900to  500 
460to  §60 
880to    400 


460tO  500 

900to  500 

800to  485 

800to  500 

960to  375 


485to  516 

460to  470 

490tO  440 

885to  4U 

300to  950 


800  to 
860  to 
825  to 


500 
575 
880 


4  75  to  516 

4S5to  478 

8  75ti  446 

80ato  875 

i80to  471 

980t»  971 
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Ur- 

AMguL 

OoMUt. 

I>M«Ilb«. 

1  tim 

W  (o    100 
13i   to    IK 

iS  tois? 
so*  touoo* 

H«  tonM 

fitB   toKOO 

ISO  toioo 

700   tol200 

nso  (oaio 

M 

BS    to      H 

fOO    tolOlM 

et  toioo 

IM  tolSG 
t»  tolOG 
800  toU» 

.16  50 

■  un 

la  00  to  IS  50 
uot  ttuto 

101  touoo 

MOO    tolSM 

uoo  toi4oa 

ISOO  toJ660 
|1100   tol«« 

UM   toulo 

8  30 

BOO  to   soo 

7Ho          Si 

600  tdsoo 

>  to       01 

790   toBM 
8   to      H 

7S0  toSM 
Ht*       « 

10 
U 

18*  S       20 

10  to     IS 

M*S     30 
to   to     IS 

ft  s 

U   to     M 

131  to    15 

14  to     16 

s 

13  to       U 

Si  s 

M  to     2« 

IS  to     2« 

IS  to       W 

!|£  1 

ss  s 

18  to    a« 

inooo 

110  50 
WTSto  IO«0 

no  K(o  81075 
77Sto  10  35 

TOOto     850 

■STttollOSS 
T501O     0* 

T25to 

a050 
775 

raooto 

337  lo 

700 
35  00 
S!5 

2^Co 
37Sto 

1 

0  MOO 
o      S50 
0     6B2t 

400  to 

:i 

40  00  to 

721 
431 

40  00to 
3S0to 

6000 
431 

»   tas 

S76to 

490 

too  to 

450 

3S5to 

440 

8B0to 

too 

SOOto 

460 

fl     (25 

ISO  to 
3  75  to 

3  75 
3  70 

asoio 

371 

is 

375 

150  lo 
300  lo 

3S( 

40( 

350  to 

450 

to     400 

225  lo 
2  25to 

410 
280 

3  75 

soo  to 

530 

4S5 

380  lo 

240  lo 
300  to 

401 

4  a 

311 
8K 

425  to 
875  to 

lT6to 

\n 

10     4  0U 

32Sto 
325to 
340to 

271 
380 

2W 

aasto 

361 

tOOlo 

lo    3  a 

300  to 

37! 

315  to 

880 

t-a 

to     500 

4T0to 

430 

470  to 

485 

170  lo 

4B0 

47010 

.» 

450  lo 

4  70 

to     4S6 

*lBto 

4BS 

875  to 

4S0 

875  to 

460 

BT5Ia 

.„ 

8S0to 

440 

to     425 

3  76  to 

4  40 

800  lo 

360 

30Oto 

380 

SOOto 

360 

800  lo 

380 

lo     840 

SOOto 

3  75 

200M 

335 

300  to 

=  75 

300  to 

3  70 

200  to 

375 

SlSto 

400 
400 

326  lo 
380to 

37i 
351 

3MW 

41! 
380 

225  lo 
320  to 

S  'S 

2601^ 

37i 

\Z 

4 
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lilVB-^TOCK 


PxodaoU. 


Sairt  Louo-^nt'd. 

Hones: 

Plan head. 

Soatnem  hones . .  .do. . 

Streeten  ..........do.. 

HesTy  dnit do.. 

Saddle  hones do.. 

Extra  driven do.. 

Good  matches do. . 

Hales: 

14  to  15  hands  high .  do . . 

15  to  16  hands  high .  do . . 

16  to  164  hands  high  .do . . 

KBW  OBLXAirS. 

CatUe: 

Com*fed  beeves .  ei'n  tal . 

Choice  Texas  beeves, 
head 

Texas,  1st  qnality.  head. 

Texas,  2d  qoality . .do. . 

Hilch  oows do.. 

Calves .....do.. 

Sheep do.. 

Swine......av*......do.. 

Hones: 

Common do.. 

Placs do.. 

GrOCMi  working do. . 

Moles: 

Fint-olass do.. 

For  sngar  plantations, 
head 

For  city  ose head. . 

For  rice  ooltore,  small, 
head................. 


Janaary. 


$10  00  to  $30  00 
25  00  to  80  00 
75  00to  90  00 
90  00  to  190  00 


$15  00  to  $35  00 
SOOOto  8500 
75  00  to  90  00 
95  00  to  190  00 


110  00  to  170  00 
250  00  to  400  00 

55  00to  95  00 

80  00  to  140  00 

115  00  to  140  00 


200to  450 


30 

15 

30 

6 

2 

8 

50 


100 
175 


00  to  35  00 
00  to  25  00 
00  to  90  00 
OOto  800 
00  to  4  00 
OOto  400 

00  to  100  00 

00  to  175  00 

00  to  225  00 


175 
100 


00  to  225  00 
00  to  150  00 


Febroacy. 


$15  00  to  $35  00 
SOOOto  85  00 
75 OOto  85  00 
95  00  to  190  00 


110  00  to  170  00 
250  00  to  400  00 

40  OOto  80  00 

60  00  to  120  00 

100  00^0120  00 


200to     450 


SOOOto  35  00 

15  00  to  25  00 

SOOOto  90  00 

6  OOto  9  00 

2  00  to  4  00 

2  50  to  3  50 

50  00  to  100  00 


100  00  to  175  00 
175  00  to  225  00 


ICaroh. 


$15  00  to  $35  00 
SOOOto  90  00 
75 OOto  90  00 
95  00  to  190  00 


110  00  to  170  00 
250  00  to  400  00 

35 OOto  75  00 
55  00  to  115  00 
95  00toll5  00 


250to  600 


SOOOto 

15  00  to 

25  00  to 

600  to 

200  to 

350  to 


35  00 

25  00 

75  00 

900 

450 

450 


50  00  to  100  00 


▲priL 


$15  00  to  $35  00 
SOOOto  9000 
TSOOto  9000 
95  00  to  190  00 


110  00  to  170  00 
250  00  to  400  00 

3500to  8000 
55  00  to  115  00 
95  00to]15  00 


S50to  SOO 


SOOOto 

15  00  to 

25  00  to 

600  to 

200  to 

800  to 


85  00 

25  00 

75  00 

900 

450 

850 


50  00  to  100  00 


175  00  to  225  00 
100  00  to  150  00 


100  OOto  175  00  100  00 to  175  00 
175  00  to  225  00  1175  00  to  225  00 


175  00  to  225  00 
100  00  to  150  00 


175  00  to  225  00 
100  00  to  UO  00 


Mmj. 


110  00(0  170  00 
250  00  to  400  00 

35  00  to  100  00 
75  00  to  130  00 
96  00  to  130  00 


SOOta  600 


SOOOto 

15  00  to 

35  00  to 

000  to 

200  to 

800  to 


85  00 

25  00 

75  00 

900 

450 

450 


50  00  to  100  00 


100  00  to  175  00 
175  00  to  525  00 


175  00  to  525  00 
100  00  to  155  00 


■«>^ 
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MABElBTS— Gontinned. 


JVB*.         1         Jjdj. 

▲agoft 

September. 

October. 

NoTember. 

Deoember. 

$!OOOto$40  00 
SOOOto  8500 
ttOOtoUOOO 

ItOOOtolSOOO 
75  00  to  150  00 

109  00  to  145  00 

St  00  to  400  00 

$25  00  to  ^10  00 
40  00  to   70  00 
80  00  to  100  00 
90  00  to  140  00 
75  00  to  150  00 
125  00  to  175  00 
2S0  00  to  400  00 

SOOOto   9000 

&%  00  to  140  00 

no  00  to  140  00 

• 

$25  00  to  $40  00 
40  00  to  70  00 
80  00  to  100  00 
90  00  to  140  00 
75  00  to  150  00 
125  00  to  175  00 
225  00  to  400  00 

5500to  9500 

85  00  to  140  00 

110  00  to  140  00 

$25  00  to  $40  00  $25  00  to  $40  00 
4000to   7000  3000to  7000 
70-OOtolOOOO   POOOto  10000 
OOOOto  13500:  9000to  12500 
7500to  15000   7500to  15000 

125  00  to  200  00  125  00  to  200  00 

$2000 
$40  00  to  7000 
8000to   9000 
85  00  to  130  00 
70  00  to  125  00 
SSOOtolSSOO 

$2t»00to$4000 
SOOOto  7000 
80  00  to  100  00 
90  00  to  125  00 
75  00  to  150  00 
85  00  to  200  00 

SSOOto  8500 

75  00  to  140  00 

UO  00  to  140  00 

tOOto    450 

SOOOto  9000 

85  00  to  135  00 

no  00  to  185  00 

• 

SOOOto  9000 

90  00  to  140  00 

110  Oa  to  175  00 

SOOOto' 8500 

85  00  to  140  00 

110  00  to  175  00 

2S0to    400 

SOOOto  7000 

75  00  to  140  00 

110  00  to  175  00 

SSOto    400 

KOOto  3000 

SOOOto  8500 

2400to   2800 

ISOOto   20  00 

25  00to   75  00 

SOOto     800 

200to     400 

SOOto     450 

50  00  to  100  00 

SOOOto  S500 

2400to  2800 

ISOOto   20  00 

25  00  to  75  00 

5  00  to     8  00 

200to     4U0 

SOOto     450 

SOOOto  9000 

SOOOto  8500 

2400to  2800 

ISOOto  20  00 

25 00 to  7500 

SOOto     800 

200to     400 

SOOto     450 

SOOOto  9000 

MOOto  2400 

ISOOto   18  00 



ttOOto  75  00 
jOOto     900 
JOOto    400 
tiito    450 

*«otoioooo 

3500to  8000 
SOOto     800 
200to     400 
SOOto     450 

SOOOto  9000 

3500to  8000 
700to     000 
200to     400 
SSOto     450 

SSOOto  8000 
700to     900 
SOOto     400 
SOOto     450 

^•biomob' 

»9«to2»00 

iooMto'm'ob' 

175  00  to  225  00 

90  00  to  no  00 

'oo'ootoiiidoo 

17500  to  225  00 

'Mooto'iodoo 

140  00  to  210  00 

SOOOto  9000 
90  00  to  120  00 

4500to  7500 
90  00  to  100  00 

l^to**  *•■"*•••■• 

125  00  to  190  00 
140  00  to  200  00 

1*60  00  to  190  00 
180  00  to  200  00 

105  00  to  125  00 

ISO  00  to  21000 
ISO  00  to  210  00 

""••teasoo 

176  00  to  225  00 

140  00  to  210  00 
100  00  to  110  00 

^••<*tol50  00 

100  00  to  150  00 

100  00  to  120  00 

100  00  to  120  00 

1 

« 

liAQ 
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POEK  PAOKDrO. 

The  following  statistics  have  been  compiled  from  the  annual  report  ot 
the  Cincinnati  Price  Current.  The  "packing  year"  consists  of  a  "sum- 
mer season,''  from  March  1  to  November  1,  and  a  "winter  season," from 
November  1  to  March  1.  The  importance  of  the  summer  season  for 
operations  in  pork  is  increasing,  and  with  the  abundant  supply  of  ice 
during  the  summer  of  1879,  there  was  a  large  increase  in  number  packed 
during  the  summer  as  compared  with  the  number  in  the  year  previous. 
The  great  pork-producing  region  of  our  country  is  in 

THS  WEST. 

Summer  packino. — The  summer-packing  season  of  1879  opened  with 
a  fair  supply,  and  at  prices  not  much  changed  from  the  year  previous. 
The  numbers  packed,  weight  per  head,  and  the  yield  of  lard  during  the 
last  four  summer  seasons  were  as  follows : 


Beaton. 


1876. 
1877. 
1B78. 
1879. 


Nambers. 


2,357,888 
2, 543. 120 
3,378.044 
4^051,248 


net  weight 


Pounds. 
424,879,300 
484, 553. 471 
631, 807,  730 
743,625,500 


Averaj^ 

net  weight 

per  heM. 


Poundt. 
184.10 
190.  57 
187.03 
183.53 


yieUolljird. 


yield  of 


Pimnd*. 

70, 040, 980 

85. 364, 176 

113,949.500 

129.680,879 


Pmtnd§. 

nun 

33.58 
33.79 
3LI8 


The  numbers  packed  at  the  six  leading  cities,  Chicago,  Gincionati, 
Saint  Louis,  Milwaukee,  Louisville,  and  Indianapolis,  together  with 
other  prominent  points,  during  the  last  three  years,  were  as  follows: 


PAoUnf  potaiti. 


Chicago , 

Cincinnati .. 
Saint  Louie . 
Milwaukee.. 
Louisville..., 
T  « /i  4  ALU  «  *ioiie 


xxital  for  the  six  cities 


/.,.»v.and,  Ohio 

>dar  liapids,  Iowa. 
Cansns  City,  Mo.... 
Jes  MoinoR,  Iowa... 
>'ti(>it,  Mich 


'  *\  I  I- 


r- 


..-^i 


■». 


\f 


1878. 


1, 315. 402 

121, 173 

131. 158 

80,827 

9.500 

283.621 


i8n. 


1, 508, 028 

134,419 

148. 277 

54.7b5 

ID,  too 

20  i.  264 


1878. 


2,017,841 
154,517 
142,000 
107.053 
25,000 
312,224 


1, 921, 681 
187.  392 
105,  ^^B0 
66,  liA 
28.  COO 
24.000 
23,850 


2,  0C!»,  .'JOS 
HC),  048 
110,  i:jo 
77.  i?21 
34.503 
34, 028 
71,022 


2, 7.'W,  635 
229,385 
195,200 
99,517 
12.027 
80,3U2 
62.978 


>   oc 


ft 


2, 543, 120       8, 378^  OU 


1878. 


2,185^418 

149,834 

850.000 

87.587 

25.000 

348,500 


2.091.339 
319,888 
141,885 
14^e38 
49.808 
81.875 
841,188 


4,061,8a 


lu^s  packed  in  the 
i  total  of  6,950,451, 
)eiug  530,197,  and  at 
^'^,453  hogs,  or  9  per 
^v<^.^..  of  726,508  hogs,  and 
^^»,311,  compared  with  the 
'  <ic<;.s  are  shown  in  an  aooom- 
,.iv.^ed  for  twelve  months  end- 
.  ;>o«iiQ  f  lie  previous  year  14^007. 


n»- 


M.rt. 


XEPOBT  QT  TEE  STATISTICIAIT. 


THE  ATERADE  'WBIOHT. 


The  average  weight  of  hogs  packed  during  the  winter  was  212.94 
ponnds  net,  a  decrease  of  4.20  i>omida,  or  5J  pounds  gross.  All  States 
show  a  decrease,  excepting  Indiana,  l:he  average  of  which  is  slightly 
greater  than  last  year,  owing  to  an  increased  average  at  Indianapolis, 
where  60  per  cent,  of  the  number  were  packed,  the  other  packing  in  the 
State  showing  a  large  falling  off  in  the  average  weight,  compared  with 
last  year.  Nebraska  and  Kansas  show  the  largest  falling  off  in  average, 
the  next  in  order  being  Tennessee,  Ohio,  Kentucky,  Missouri,  &c.  The 
gains  and  losses  by  States  are  shown  in  an  accompanying  table.  The 
aggregate  net  weight  of  the  winter  packing  was  1,480,008,518  pounds, 
or  144,283,740  pounds  less  than  the  preceding  winter. 

■     '  THE  YIELD  OP  LABD. 

The  general  average  yield  of  lard  per  hog  for  the  winter  showB  36.33 
poauds,  a  decrease  of  3.03  pouuds,  which  is  relatively  greater  than  th« 
fiAlliDg  off  in  weight,  but  this  is  coasisteut  with  the  understood  manu- 
&cture  during  the  season,  and  the  difference  in  lard-yielding  quality  of 
lu^s.  The  percentage  yield  of  lard  is  17.00  of  net  weight,  against  18.11 
per  cent,  last  year,  and  17.08, 15.78,  and  10.28  in  the  three  previous 
yeesK,  respectively.  The  aggregate  production  of  lard  for  the  winter 
was  252,439,188  iiounds,  or  7«4,!)07  tierces  of  330  pounds  each,  being  a 
decrease  of  42,313,170  poumls,  or  128,221  tiorues,  compared  with  the 
preceding  winter. 

COST  OF  DOGS. 

The  average  costof  hogs  for  the  winter  is  15.22  per  100  pounds  net,  or 
$4.18  gross,  and  is  $1.66  per  100  pounds  net,  or  $1.33  gross  greater  than 
the  preceding  year.  The  aggregate  cost  of  hogs  was  $77,231,648,  being 
an  increase  of  $19,402,056,  while  there  was  a  deficiency  of  144,282,746 
pounds,  or  9  jier  cent,  in  net  weight.  The  average  cost  pec  100  pounds 
is  47  per  cent,  greater  than  the  preceding  year.  The  average  price  paid 
daring  the  past  ten  winter  seasons  is  §1.79  per  100  pounds  gross,  or 
$5.99  net 

The  following  tabic  shows  the  comiiarative  receipts  of  the  last  four 
winter  seaaons : 


— 

im.78. 

m^i,. 

i«..m 

•mm. 

p^-df 

of  tb* 
whol* 

piXi 

Perctnt 

puked! 

Namber 

Per  f  rat 

g= 

1,  DO^  SIP 

lis 

K0.W1 

S0.770 
^M7 

lt.37 
87.28 

"ii 
1 

'11 

11.  TOO 

as 

«1.73 
T.W 

Ira 

.M 
0.31 

LM 
K 

1 

II 

l.T(t 

K!:!SS 

va.7sa 

Iffi 

6= 

Ilhl 

hlOl-KId 

1I».m;<^»9.USI      IMDO 

i.m.m 

iM,lXI 

B.K0,U1 

UKUM 
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The  average  weight  per  head,  the  average  weight  of  lard,  and  the 
average  cost  per  cental  in  the  different  States  is  shown  in  the  following 
table: 


l«76-'77. 

isn-^a. 

MslMb 

n 

ji3 

a  Si 

111 

•a® 

9U 

••2. 

en's 

Poxmdi. 
218. 15 
199. 41 

2iao9 

207.75 
213.93 
240.41 
220.39 
249.94 
226.67 
232.35 
222.52 
20&04 
213.70 

Poundt. 
36.49 
29.69 
35.19 
33.26 
33  88 
37.16 
38.10 
29  30 
30.73 
32.90 
33.10 
81.48 
82.39 

$7.20 
7.02 
7.42 
6.82 
7.05 
6.61 
6.78 
6,49 
7.11 
6.92 
6.99 
6.74 
7.16 

Poundg. 
223.85 
214. 32 
229.57 
220.53 
219. 74 
267.48 
232.28 
261.10 
236.51 
234.83 
223.72 
208.65 
215.33 

Poundt, 
89.00 
34.42 
89.79 
37.70 
39.12 
42.20 
47.71 
44.11 
39.14 
36.94 
84.67 
8L58 
32.46 

fSwlS 

4.98 

Indiana  ....>■. ■■**-^-  ■*«a>i.««*i. t i 

niinnia - — - 

5l10 

Iowa .M .•... 

IMTioiiniiri  .._._.....■■■■■■■■•■■■■■■■■■■■■. 

*       4.48 
4.82 

Kjinoaa  ...«■•■■•■■«•■•■■■■■-■■■■-•■•■■■• 

4.36 

KebiMka  ....•••••• 

4.40 

VfrntAanta  ......■.•>••*«-. -.*^-rv «--i««*.* 

4.42 

Wimvonain  .........n-*!-.*.****-* **■->«-- 

4.88 

Miohisan • 

4.88 

^Cj^nlmAKV       ..M.«Maa>a«*B«aaaa  ■MaB««aaa«M« 

S.S5 

fFenne^saeA  .....•■•..*•.....•.••••..••>■. 

S.08 

^ia^ollawortOa  _._............-........... 

5.31 

Onuid  aYeiram.>*aa««->ir. •■•■••.... 

215.92 

84.08 

7.18 

226.04 

3&61 

4.90 

1878-'7t. 

187»-*80. 

•  «M 

•    t4 

"Sfe 

•  <M 

•  N 

MitlM. 

^9 

9  O 
fl  Pi 

•a® 

4-«i 

^  o  o 

4 

►►.a 

ver 

coat 
cental 

§1,4    . 

►►1 

< 

< 

< 

< 

< 

M 

Poundt. 

Poundt. 

Poundt. 

Poundt, 

Ohio  .^.•.«...  ......  ......  .•—.  ...... 

210. 47 

35.09 

13.63 

202.11 

8a  54 

$5.31 

Xhdiaiia..... ».- 

193.80 

29.09 

3. 42 

194.90 

27.46 

5.14 

XUiBoia 

225.71 

44.00 

3.74 

223.31 

40.87 

5.4t 

Iowa • 

211.08 

87.73 

3.14 

210. 59 

86.68 

4.87 

Kiaaonii 

213.32 

40.83 

3.40 

207. 31 

86.54 

4.00 

■T.aiHaa     ._.«aaaaaaaa.  •■»»■•■*.■■••■>■■■■• 

221.14 

89.46 

3.29 

208.00 

88.41 

4.91 

Iiebraaka  ■••■•••im. ■•«••.*.•••... •..*.■■ 

231.02 

44.29 

3.14 

217.88 

43.U 

4.70 

Hinneaota 

263.09 

30.09 

a  97 

262.22 

30.00 

4.  OS 

^Tiflconsin  ....••.....>.>■>>■■>••••■■■■•« 

220.81 
210.69 
210. 11 

36.22 
32.60 
32.29 

3.47 
3.37 
3.36 

215.90 
209.25 
203.89 

8L02 
82.28 
29.06 

6.10 

ICinhimin  .............««B«««>a«**'p-.f*--r-r- 

0^14 

Kentaoky 

Ob  21 

fFfmneaMii      ._>_>>_..>>.>■■>.>•■■■■■■■■>>. 

209.49 
205.29 

32.95 
31.37 

3.17 
3.66 

200.30 
200.12 

29.81 
80.88 

40t 

IDaofillaniiona  •»••■•>■■.•■..■•.•..••••* 

&4i 

Afvad  aTviraffa. a. ■■■■>>■■>•■  ...■■■ 

217.14 

39i40 

8.56 

212.94 

86.38 

Ob  21 

Summer  and   winter  PACKiNa   consolidatbd.— The  following 
table  shows  the  result  of  the  last  four  packing  seasons  in  the  West: 


Tmm. 

Winter. 

Aggregate. 

Averan 

weight 

per  head. 

Aggregate. 

ATarafa 

lar? 

parhflsd. 

A«Cl«fitib 

ll>76-'77 

l877-'78 

l878-'79 

187^80 

2, 867, 866 
2, 543. 120 
8,378  044 
4,051,248 

5, 101, 308 
6. 5<'5, 446 
7.480  648 
6,950,451 

7,469.174 

9.048,506 

10, 858, 602 

11,001,699 

206  01 
216  07 
207.77 
202.11 

1. 526, 357, 390 
1, 955, 160, 434 
2,256. 1.5H,  994 
2, 223, 594, 018 

82.70 
87.19 
87.08 
84.72 

248,018;87» 
830.557.670 
408, 701, 800 
081,010  000 
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IN  THE  EAST. 

FD  ■WTNTBtt  PArKiNO. — The  following  table  Rhowa  t.b»  ^e. 
anil  dressed  bogs  dnrirg  the  last  three  packiiig  ^twra,  by 
e  Atlantio  coast : 


lBn-78. 

OfUH. 

s™. 

Win«„ 

„„ 

Dnwd. 

LlTB 

DtMwd. 

113.  «M 

771,167 

tsss 

is 

is8,m 

27  107 

um,»t» 

M,TM|    1.M0.1HB 

187»-"I». 

OltlM. 

Bum™.. 

Wlnur. 

^^ 

Un 

Drmed. 

114,  Ml 

111 

778,317 

17,  Mt 

■.».» 

■"" 

1.232.403 

1BT»-'M. 

OltlM. 

ftuUIM. 

W&tn. 

Uv* 

CMd 

Ur*. 

DmmL 

_ 

B«3,«a 

].100,9H 
233,^0 
129,257 

8,000 

»8.ta 

W3.3M 
llM.3at 
120,331 

u,»n 

»;m 

I.»!^9« 

U.1H 

l.U«,270 

in,  DM 

t». — The  number  packed  in  tliree  interior  cities  of  New 
hree  packing  yeara  is  sfated  as  follows: 


ClllM. 

^^■n. 

1877-'7«. 

i«T8-'m 

ItTO-'M. 

30,  not 

16,000 

laJiBO 

83,  an 
IS,  000 

201.1*1 

ttooo 
337' asa 

180, 2M 

109,830 

240, 4M 

"'■•" 

OH  THE  PAOIFia  SLOPE. 


-It  was  expected,  a  year  ago,  that  the  supply  of  boga  foi 
nia  would  show  a  decrease,  compared  with  the  preTioas 
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year,  owing  to  the  diacouraging  inSnence  of  low  prices,  bat  the  rei>orts 
niTDished  us  iiidjcate  a  slight  increase  in  packing,  and  for  the  coming 
season  it  is  expected  that  there  will  be  no  decrease.  San  Frtauaaco 
continuea  to  do  the  largest  part  of  the  jiacking,  and  operations  are  car- 
ried on  throughout  the  year  at  this  point.  The  number  of  hogs  packed 
at  San  Francisco  and  the  estimated  number  at  other  parts  of  the  State 
was  290,0<M(,  against  1280,(100  last  year.  The  number  packed  in  Oregon 
is  estimated  as  smaller  than  la£t  year,  and  ia  placed  at  80,000,  against 
120,000  in  1S7S, 

EECAFITULATIOW. 

The  total  number  of  hogs  packed  in  the  United  States  daring  the  last 
four  years  is  as  follows  i 


SMtlDD. 

1.7^'77. 

im-7.. 

i^-n. 

UT»-m 

,  ...  ,,, 

»,M«,SM 
1,703,(770 

3ie.oM 

10,«S8,«1 

3,222,1)11 
«M,OM 

u.ta.«M 
rra.0M 

ia.os2.Ms 

M,4M,7ra 

li«M,ltt 

EUROPEAN  STATISTICS 

The  following  table  gives  the  average  annual  yield  of  wheat  in  the 
principal  producing  countries  of  the  world ;  also,  the  estimated  yi^d 
for  the  crop  of  187tf  i 


Cnntrj. 

^,^,^. 

an. 

ln4.«iO,000 
4XtSa,iM 

S!.'.t7a.(M 

]fl,WU,<IU« 

w.tm.m 

Ill 

u,U«.0N 

AutnLlk ^ 

Among  the  above  conntries,  France,  Germany,  and  Spain,  in  an 
average  year,  raise  sufficient  for  home  consumption.  Russia,  Anstria- 
Hungary,  I'urkcy  in  Europe,  Austraha,  Canada,  Algiers,  and  Egypt 
have  a  sunilus  for  export,  while  Great  Britain  usually  imports  nearly 
100,000,000  bushels. 

The  agricultund  returns  from  Great  Britain  and  Ireland  made  on 
June  4, 1870,  show  a  total  cnltivntcd  area  of  31,976,000  acres  in  Oteat 
Britain,  1.^,330,000  in  Ireland,  and  I2i>,0UU  acres  in  the  Isle  of  Man  and 
Channel  Islands.  Thus  fur  the  whole  of  the  United  Kingdom  tiie  oal- 
tivated  area  was  in  1870  47,437,0(10  acres,  exclusive  of  heath  and  monnt- 
ain  pasture  and  of  woods  and  jilantatious. 

In  Great  Britain  the  area  returned  as  nnder  cultivation  has  IncETeMed 
by  121,000  acr»  since  1678,  and  by  204,000  acres  since  1877,  and  Om 
total  increase  since  1869  is  no  less  than  1,637,000  acres.     Of  ttdi 
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increase,  rather  more  than  two-thirds,  or  1,134,000  aeres,  was  in  England, 
228,000  m  Wales,  and  275,000  in  Scotland. 

In  Ireland  the  cultivated  area  shows  a  decrease  of  9,000  acres  since  a 
year.  The  decrease  in  1878  was  82,000  acres,  and  in  1877  nearly  300,000 
acres.  This  decrease  is  mainly  due  to  much  land  being  classed  as  barren 
mountain-land  which  was  formerly  classed  as  pasture. 

Looking  at  the  details  of  the  various  crops,  it  is  seen  that  the  area 
under  wheat  in  Great  Britain  in  1879  was  2,890,000  acres,  being  a  de- 
crease of  328,000  acres  from  the  previous  year.  In  Ireland  there  was  a 
firactionad  increase.  The  wheat  crop  of  the  United  Kingdom  has  de- 
creased by  nearly  a  million  of  acres,  or  a  fourth  of  its  area,  since  1869, 
when  there  was  3,982,000  acres  under  wheat. 

Barley  has  partly  taken  the  i)lace  of  wheat,  being  this  year  sown  on 
2,932,00l()  acres,  an  increase  of  209,000,  or  nearly  8  per  cent.,  over  1878. 
C>at8  were  sown  on  3,998,000  acres  in  the  United  Kingdom,  being  a  de- 
crease ctf  126,000  acres  since  1878.  This  crop  has  steadily  declined  since 
ten  years.  The  large  importations  of  Indian  com  have  doubtless  com- 
peted largely  with  the  oat  crop,  and,  therefore,  tended  to  diminish  the 
breadth  sown.  In  the  green  crop  there  is  not  much  variation.  The 
area  planted  in  potatoes  shows  an  increase  of  33,000  acres  in  Great 
Britain  and  a  slight  decrease  in  Ireland ;  the  total  area  planted  was 
541,344  acres  in  Great  Britain  and  842,021  in  Ireland. 

In  live  stock  there  has  been  an  increase  of  horses  and  cattle  and  a 
decrease  in  sheep  and  swine.  The  tot<il  numbers  for  the  United  King- 
dom are,  horses,  1,955,394  5  cattle,  9,961,530;  sheep,  32,237,958;  swine, 
3,178,10o.  Swine  have  decreased  in  number  in  Great  Britain  nearly  16 
per  cent,  since  1878.  In  Ireland  the  same  proportionate  reduction  has 
taken  place ;  the  competition  of  American  bacon  is  the  main  cause. 

AUSTRALIA, 

From  the  returns  of  Australia  it  appears  that  rather  more  than 
2,500,000  acres  of  land  are  sown  in  wheat,  being  twice  the  area  sown 
eight  years  ago.  The  average  yield  was  about  ten  bushels  per  acre;  the 
largest  wheat  growing  district  (South  Australia)  has  an  average  of  little 
more  than  seven  bushels  per  acre,  while  New  Zealand  averaged  nearly 
23  bushels,  and  New  South  Wales  14|  bushels  per  acre.  Oats  were 
grown  on  407,000  acres  and  averaged  25  bushels  per  acre,  Indian  com 
is  only  grown  to  any  extent  in  New  South  Wales,  and  was  186,000  acres 
in  area  and  yielded  32  bushels  per  acre.  Potatoes  were  planted  on 
88,000  acres  and  averaged  a  yield  per  acre  of  112  bushels ;  in  New  Zeal- 
and the  yield  averaged  170  bushels  per  acre.  In  live  stock  there  are  in 
Australia  rather  more  than  a  million  of  horses,  7,250,000  cattle,  and 
61,000,000  sheep. 

RANGE. 

In  France  the  acreage  sown  in  wheat  was,  within  a  small  fraction,  the 
SHne  as  in  1878,  viz,  17,200,000  acres.  The  yield  per  acre  was  less  than 
tke  poor  yield  of  last  year,  and  is  estimated  at  a  fraction  above  13  bushels 
per  acre.  The  total  crop  is  estimated  at  229,000,000  bushels  for  1879; 
the  crop  in  an  average  year  is  289,500,000  bushels,  consequently  the  crop 
of  1879  falls  short  of  an  average  00,500,000  bushels,  or  nearly  21  per  cent. 

From  the  Bulletin  Statistique  it  appears  that  the  area  planted  in  vine- 
juds  in  France  was  greatest  in  1874,  when  it  amounted  to  6,046,820 
acres,  a  surfisice  equal  to  one-fourth  of  the  State  of  Ohio.  There  was  a 
gradual  decline  in  the  areai  oaosed  by  diseasoi  till  in  1878  it  was 
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5,200,000  acres.  The  crop  of  1878  was  stated  at  1,286,546,000  gallons, 
being  a  decline  of  202,944,000  gallons  from  the  year  previous,  and  a  d^ 
cline  of  213,799,000  gallons  from  tlie  average  of  the  ten  previoud  years. 
This  growing  deficit  was  attrfbuted  to  the  appearance  of  the  phylloxera 
and  reappearance  of  the  oidium.  For  the  year  1879,  in  the  absence  of 
official  returns,  it  was  estimated  by  L'Economist  Fraiuais  that  988,000 
acres  had  been  destroyed  and  400,000  acres  seriously  injured  by  the 
phylloxera.  The  crop  was  subjected  to  the  most  unfavorable  atmos- 
pheric conditions,  which,  with  the  ravages  of  the  phylloxera  and  oidinuL 
gave  a  return  of  only  678,994,000  gallons,  a  decline  of  nearly  one-half 
from  the  crop  of  1878,  and  only  one-third  the  amount  for  1874. 

AVERAGE   YIELD   PER  ACRE. 

The  following  estimates  of  the  avertige  yield  ]>er  acre  of  principal  crops, 
were  published  b>  the  international  statistical  congress  in  Fiuuce  a  itew 
years  since : 
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SUGAR  CROP  OF  THE  WORLD. 

It  is  estimated  that  the  RU])ply  of  sugar  for  the  world  is  about  5,000,000 
tons.  This  estimate,  of  course,  does  not  include  the  unknown  quantity 
of  China,  which  exports  25,000  tons  annually,  nor  of  similar  countries' 
inaccessible  to  investigfvtion;  it  does,  however,  include  Briti^  India, 
which,  although  a  non-exporting  country,  produces  for  home  comsomp- 
ion  1,450,000  tons  annually.  The  following  estimate  of  the  crops  of 
he  years  1878  and  1879  gives  the  quantity  produced  in  all  the  priiici- 
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▲oitralia  (exports)  do. 

Bandwioh  Idands  (exports) do. 

VOH-BXPOBTINO  C0UMTRIB8. 
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4,721.666 


The  United  States  produces  110,000  tons,  of  which  Louisiana  contrib* 
lEteB  100,000. 

CONCLUSION. 

In  conclusion  T  would  remark  that  in  addition  to  the  monthly  report  on 
the  condition  of  crops  made  b^  this  division  there  have  been  many  in- 
vestigations and  compilations  made  for  members  of  Congress,  agricult- 
ural societies,  and  boards  of  trade,  which,  although  of  a  public  charac- 
ter and  value,  are  not  published,  for  want  of  s]»a<3e,  in  this  re}>ort. 

CflAELES  WOBTHINGTON, 

Hon.  W.  G.  LeDuc, 
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Bm :  I  have  the  honor  to  submit  the  following  report  of  a  part  of  the 
investigations  carried  on  by  the  Entomological  Division  of  the  Depart- 
ment of  Agriculture  during  the  past  year.    These  researches  have  been 
biiefiy  as  follows :  The  completing  of  the  investigation  of  insects  in- 
juioua  to  the  cotton-plant,  which  was  begun  in  1878 ;  the  beginning  of 
ta  examination  of  insects  injurious  to  orange  trees ;  and  a  study  of 
'Wioos  other  insects  of  economic  importance  which  have  been  brought 
to  Uie  attention  of  the  Department.  * 

The  work  of  this  year  on  the  cotton-insect  investigation  consisted  of 
^i^tttfing  up  some  obscure  points  in  the  life  history  of  the  cotton-worm 
*ri  boll- worm,  thjB  condacting  of  an  extensive  series  of  experiments  with 
jowdies,  and  the  writing  of  a  report  upon  the  whole  investigation,  which 
■>•  been  published. 
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Much  infonnation  has  been  gained  respecting  insects  injurious  to 
orange  trees.  Accounts  of  a  few  of  these  insects  are  included  in  the 
following  report.  But  1  am  able  to  present  at  this  time  only  a  small 
part  of  the  data  whirh  I  have  collected  on  this  subject,  owing  to  lack  of 
time  for  i)repariii.i:  the  remaimler  for  the  press. 

Accounts  of  iTia?iy  other  insects  w  jiich  have  been  studied  daring  the 
year  are  not  inchulod  in  this  ref)ort,  as  in  many  instances  it  is  desirable 
that  further  observations  b**  Tnr«<lc  before  publishing  the  results  obtained. 

Believing  that  the  work  of  this  Division  should  be  of  a  practical  na- 
ture, I  have,  in  my  investigations,  confined  myself  as  far  as  possible  to 
the  study  of  t!ie  habits  of  insects  anil  to  exi)eriraents  with  remedies. 
However,  for  the  saLo  of  scientiiic  accuracy,  it  is  necassary  that  the  ex- 
act zo()logical  i/Ositioa  of  the  spucies  descrit)(»d  should  be  indicated,  and 
tlmt  the  new  species  should  1)0  characteriz*'d  in  a  technical  manner. 
This  is  a  worlc  whii'h  can  be  well  done  only  by  one  who  devotes  his  ex- 
clusive attention  to  the  systematic  study  of  the  particular  group  of  in- 
sects to  which  the  spccit.s  in  question  belongs.  I  have  thereforeunvited 
the  aid  of  specialii^jfs  i;i  work  of  this  nature;  and  in  every  case  the  as- 
sistance has  been  pronii>ily  and  cheerfully  remlered,  and  without  pecu- 
niary recomi)ense. 

In  this  connection  I  wish  to  acknowledge  the  aid  of  the  following- 
named  gentlemen  :  Mi.  Edward  Burgess,  for  determinations  and  descrip- 
tions of  Diprera ;  Mr.  V.  T.  Chambers,  for  determinations  and  descrip- 
tions of  Tineids;  Mr.  E.  T.  Oresson,  for  determinations  and  descriptions 
of  Ichneumon  tiles  ;  l^of.  C.  11.  Fv*rnald,  for  determinations  and  descrip- 
tions of  Tortricids ;  Mr.  A.  K.  Grote,  for  determhiations  of  Noctuids;  BSp. 
George  Horn  and  Mr.  Henry  Ulke,  for  determinations  of  Ooleoptera;  Mr. 
L.  O.  Howard,  for  deseri])tion  of  aOhaloid;  Mr,  J.  Monell,  for  description 
of  an  Aphid  :  Mr.  Edward  Norton,  for  description  of  a  Saw-fly,  and  Dr. 
P.  K.  Uliler  for  deterininationsand  descriptions  of  Hemi}>tera. 

The  correspoiijence  of  the  Division  ha«  continued  to  increase  daring 
the  past  year.  Very  n.uny  inijuirii-s  re.specting  noxious  insects  and  the 
means  of  pre  veil  ting  tii>if  ravages  have  been  receiveil  from  all  i)artB  of 
the  country.  Tins  eonvs])on<le]ice  has  occupied  much  of  my  own  time 
and  all  that  of  an  assistaiii.  A  largo  pait  of  these  inquiries  were  re- 
specting well-known  inserts,  hvaI  I  trust  that  in  many  instances  informa- 
tion has  been  givjbn  whii'h  luis  materially  aided  our  correspondents  in 
combating  tlio  posts.  In  oiher  cases  the  insects  have  proven  to  be  new 
to  science,  or  species  whose  habits  were  unkno^vn.  In  this  way  many 
'Titeresting  and  important  subjects  for  study  have  been  presented. 

"jarge  addiii<wis  Liave  been  mad.u  to  the  biological  coUection  of  fhe 
division,  among  which  may  be  mentioned  over  1,000  slides  of  nucroscop- 
o^l  insr"  s  and  -^'^out  40  cases  of  larger  specimens. 

ta^*    »leasur»    "  ^"knowlcdging  the  assistance  of  Mr.  L.  O.  Howaird 
iw     .,.--. i-i<.  .,  hie  roi)ort,  and  in  the  general  work  of  thelN- 

—         -      I.     •  "      '^'.  Pergp^>'^'»  in  the  ciire  of  the  insects  birt 

I      •    uiiv..    •»'      ■  ;    ^^-lo^rrj^.     lotes  upon  them.    Theeri||;iDSl 

igitii-s  ilhiM-   •  •       •"  ^-        >onn  iir-i—^  -fVom  natute  by  lip. 

■^•^orge  ^iar. 

^IXY  )/)<•'-  T*1l)l  .  .1       .1'  '  M,-*! 

Hh  vKi  COMSTOCK, 

UntofMlogitk 
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TEE  AEMV-WOKM. 

{ITelhphila  {Leiicania)  untpiincfa  Unworth.) 

Order  Ij^pidoptega  ;  family  yocTUlDAE. 

^9  MiH  bPafls  of  tfifi  iliffprent  prBBseji  and  cen^ls,  a  wnmi  l.>  inrhPB 
nalty  striitMl  with  black,  yellow,  anil  gr«eQ,  ■ppr'ariiig  in  iiiinionM 
keepiue  together  iu  a  more  ur  lena  cniupaot  Iwdy  irLen  ailvanuiiig 
«t  ftuotler. 

iriea  from  many  sections  of  tlie  country  couccming  tin's 
jt  have  called  to  our  attention  tlie  fact  that,  aUbougU  it 
oughly  discussed  Iiy  several  State  entomologists,  tUe  re- 
eparttiient  of  Agriculture  have  never  contained  more  tiian 
J  notice  of  its  injuries.  Since  the  writings  of  the  authors 
e  accessible  to  hut  few  fanners  residing  outside  of  the 
published  them,  it  seems  a-dvisable  to  introduce  here  a 
present  knowledge  concerning  this  insect." 
tst  history  of  the  army-worm,  it  will  suffice  to  state  briefly 
in  known  in  this  country  since  1743 ;  that  it  is  impossible 
it  it  is  an  indigene  or  whether  it  has  been  introduced 
that  it  is  known  in  almost  every  part  of  the  world ;  and 
J  history  first  began  to  be  studied  in  this  conntry  after 
f'-worm  ye.ir  of  1861. 

)sect  is  a  night-flying  moth  of  a  dull  brown  color,  marked 
of  each  forewing  with  a  distinct  while  spot,  and  with  an 
ig  of  about  46"°  (a  little  ovei-  an  inch  and  three-quarters). 

hite  and  almost  spherical.  Its  average  is  .(P™  {.023  inch). 
itline  is  sometimes  lost  from  the  gummy  substance  which 
ffliich  holds  it  in  i)laco.  The  moth  deposits  her  eggs  in 
■ass  or  grain,  always  concealing  them  from  sight  by  push- 
1  into  the  unfolded  portiou  of  the  leaf,  or  by  cementing 
he  leaf  together  over  them.  Sometimes,  however,  they 
artial  fold  and  remain  perfectly  exposed  to  view.  (PI.  I, 
ggs  are  hiiil  uinglyor  in  rows  which  sometimes  contain  aa 
1  or  twenty. 

9r  Korm,  when  full  grown,  ia  38°"  (IJ  inch)  in  length. 
During  this  stage — which  lasts  ftom  fifteen  to  thirty 
m  casts  its  skin  five  times.  Its  body  color  ia  pal©  green, 
uly  on  tlio  ventral  surface,  varied  elsewhere  with  longi- 
s  of  yellow,  gray,  and  black,  the  gray  often  so  closely 
lack  us  u>  become  du,sky.  The  general  arrangement  of 
IS  follows :  The  entire  back  is  occupied  by  a  broad  black 
.,  deepest  at  tlie  middle  and  along  each  margin.  On  eaeh 
<s  01 '^trille.s,  consisting  of  a  median  black  or  dusky  band, 
r  which  iw  SI  greenish  or  yellow  stripe  of  equal  width,  mar- 
i;r  hand  with  dingy  white  that  is  set  off  by  a  mert-  line  of 
the  middle  of  the  back  is  an  interrupted  narrow  white 
irly  seen  only  near  the  head. 

:lcH  wliii  !i  liavobeen  writlun  cnnccruing  its  life  liistorj  are  tlio«o  of 
'.  Ke].!..  (..  ll:l),  Hilfv  (EiKhlh  Missouri  Rept.,  p.  2-J),  ttnd  Paikard 
Itoelty  Jl.innraJn  Locust  and  other  Insects  now  iiijuriiis  or  likelj  W 
[uiiwi  oniyt.    Fruiu  Uie  biuth  Aim.  Uept.  U.  S.  tieol.  A  (ioeg-  tiirr. 
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The  habits  of  the  worms  are  somewhat  like  those  of  their  relatives^ 
the  cut'Worms,  in  that  they  feed  chiefly  at  night  During  the  heat  of 
the  day  they  hide  under  sticks,  stones,  or  other  rubbish,  £oagh,  whrai 
occurring  in  great  numbers,  they  oft^n  eat  during  the  entire  day  or  dis- 
appear only  for  a  few  hours.  When  migrating  from  an  eaten  field  to  a 
new  one  they  have  the  habit  of  going  together  and  nearly  always  intiie 
same  direction,  which  has  given  them  their  popular  name  of  **  anny- 
worm.''  Their  food  plants  are  naturally  the  grasses  and  grains.  Dur- 
ing the  present  season  they  have  usually  appeared  first  in  fields  of 
wheat,  occasionally  in  timothy  and  blue  grass,  seldom  in  any  other  cul- 
tivated crop.  When  on  the  march  they  attack  preferably  the  cereals. 
timothy,  blue  grass,  and  corn.  Many  other  plants  are  eaten  to  a  small 
extent.  Shortly  after  the  last  moult  the  worm  burrows  just  beneath 
the  surface  of  the  ground,  and  ti'ansfoiins  to  a  pupa  in  the  cell  tiios 
formed. 

Tks  pupa  is  dark  brown  in  color  and  is  from  18  to  20™™  (three-qnarteFs' 
of  an  inch)  in  length.     Its  sha[)e  is  shown  in  PI.  I,  fig.  1. 

The  number  of  generations  in  a  season  varies  greatly  with  the  climate. 
It  has  always  l>een  supfiosed  that  there  is  but  one  in  the  Northern 
States,  but  there  will  [)n)bably  be  two  on  Long  Island  this  year,  as  moths 
are  now  (June  21,  L880)  emerging  &om  pupae  collected  there  a  few  days 
ago.  Professors  Thomas  and  French  state  that  there  are  Dormally  two 
broods  in  Northern  Illinois,  and  probably  three  in  tiie  more  soathern 
portions  of  that  State.  Professor  Riley  has  demonstrated  two  broods 
normally  and  three  broods  exceptionally  in  the  latitude  of  Saint  Louis. 
Farther  south,  during  winters  of  unusual  mildness,  a  succession  of 
broods  is  kept  up  through  the  entire  year.  During  the  present  winter 
(1879-^80)  we  have  received  full-grown  worms  with  accounts  of  damage 
to  winter  grain  in  the  months  of  December,  January,  and  February 
from  localities  as  far  north  as  Union  County^  South  Carolina,  and  Marion 
County,  Tennessee.  Ordinarily,  however,  in  these  States,  and  always 
farther  north,  the  insect  lies  dormant  through  the  winter  months. 

Oonveming  tJie  hibernation  of  the  army  worm  writers  have  long  diflRered. 
We  can  now  safely  state  that  it  hibernates  both  in  the  moth  and  chrys- 
alis states,  the  former  being  more  common  in  the  southern  part  of  the 
country  and  the  latter  in  the  northern  regions.*    There  is  sdso  a  possi- 

*  Sixio«  the  days  of  Walsh,  no  one  has  strongly  npheld  the  probability  of  an  exteii- 
■iye  hibernation  of  the  egj^a.    We  may  briefly  state  the  arguments  wluoh  hay« 
advanced  in  favor  of  hibernation  in  each  stage  as  foUows : 

Egg  hibernation, — In  fields  which  have  been  bamed  over  in  faU  or  winter  the  f 
does  not  appear  the  following  year.  (Many  cases  cited  bj^  Walsh  and  Riley.)  WaUh 
(Prairie  Farmer,  1861 )  states  an  instance  where  one-half  of  an  infested  field  was  hcimaA 
over  and  the  other  half  not.  llie  succeediikg  year  the  bnmed  half  was  free  from  wormi 
and  the  other  was  infested.  Against  this  argument  Thomas  (/Md.)  nigea  that  ths 
moths  appear  in  early  spring  und  oviposit  on  old  grass  etnbs  before  the  young  gnm 
has  grown ;  naturally,  therefore,  where  the  old  jj^rass  has  been  destroyed  they  will 
not  lay  their  eggs.  Kiley  cites  the  Wisconsin  nres  of  1871,  which  ocoorrpd  m  Oc- 
tober, notwithstanding  which  the  worms  were  very  abundant  the  sucoeeding  yMv  im 
the  same  localities. 

Larval  hihemation, — ^All  European  species  of  Leucaniaf  so  far  as  knowxi,  hibemsto  ai 
larvae.  Many  allied  cut-womiH  hibeninte  in  this  state.  Against  sncn  hibemstion 
Riley  urges  that,  instead  of  wet  springs  being  favorable  to  increase  (as  haa  been  sn^ 
posed  to  be  the  case),  were  there  an  extensive  larval  hibernation  saoh  weather  woqU 
be  the  mont  unfavorable,  as  the  overflowing  of  swamp  land  would  drown  them. 

Pupal  hibertiation. — Mutlis  are  found  in  early  spring  in  such  fresh  oonditiony  with 
wings  so  soft  tbat  they  have  ovidontly  just  emerged  from  their  pupal  cases.    Mr.  MfiiVn 
of  Albany,  N.  Y.,  once  found  a  chrysalis  in  May,  from  which  a  true  ftrmy-worm  motib 
issued,  the  date  being  so  early  as  to'  preclude  the  possibility  of  a  brood  haying  rimsdj 
been  generated.     Professor  Riley  urges  the  instance  of  the  Wisoonidn  flxea  in  fikTor  of 
Ibis  method  of  hibernation.    Many  allied  NocMd$  are  known  to  hibcmateiii  tfak  I 
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bOity  tibat  the  full-grown  worms  hibernate  more  or  less  frequently.  In 
either  case,  as  soon  as  the  weather  becomes  warm  m  spring  the  moths 
emerge  either  from  their  pupal  cases  or  their  hibernating  quarters,  and 
lajy  their  eggs  as  before  described.  The  duration  of  the  egg  state  is 
from  eight  to  ten  days«  We  found  the  newly  hatched  larvae  in  Wash- 
ington on  the  13th  of  May,  1879. 

13ie  natural  habitat  of  the  army  worm  was  stated  by  Dr.  Fitch  to  be 
<^  in  the  wild  grass  of  wet  spots,  in  swamps  and  on  the  border  of  marshes," 
and  in  this-  statement  he  has  been  followed  by  nearly  all  succeeding 
writers.  The  question  then  naturally  arises.  What  is  the  cause  of  these 
sodden  and  extensive  periodical  visitations  to  cultivated  crops  f  Dr. 
Fitch  observed  that  the  year  1861  was  very  wet,  while  that  of  1860  had 
been  extremely  dry.  On  examining  the  records  he  found  that  in  pre- 
yions  worm  years  the  season  in  which  the  worms  appeared  was  wet, 
while  the  preceding  year  was  dry.  He  thei*efore  proposed  the  theory 
that  in  a  dry  season  this  insect,  having  an  nnlimited  extent  of  feeding 
range,  becomes  greatly  multiplied,  ^^and  when  it  is  thus  multiplied,  a  wet 
season  and  ove^owed  swamps  drive  it  out  from  its  lurking  place,  in 
flocks,  alighting  here  and  there  over  the  country.  But  on  being  thus 
mstioated,  it  fSids  our  arable  lands  too  dry  for  it,  and  immediately  on 
matoiing  and  getting  its  wings  again  it  flies  back  to  the  swamps,  whereby 
it  happens  that  we  see  no  more  of  it."  Professor  Biley  suiopted  this 
theoiyy  and  showed  that  the  conditions  in  1869  and  1875  (two  marked 
anoy  worm  years)  coincided  with  those  mentioned  by  Fitch. 

HOW  TO  DESTEOY  THE  PEST. 

Bemedies. — ^If  the  theory  just  quoted  be  true,  the  best  means  of  pre- 
▼enting  tiie  occurrence  of  this  pest  in  cultivated  fields  wiU  be  to  keep 
watch  of  any  extensive  tracts  of  low  laud  wliich  may  be  in  the  neigh- 
borhood, and  if  army  worms  aie  discovered  destroy  them  either  by 
boming  over  the  land,  ii*  possible,  or  by  poisoning  with  arsenic,  Paris 
green,  or  London  purple,  or  by  any  other  means  of  which  the  local  con- 
didons  will  admit.  In  fact  it  would  be  well  to  burn  over.all  the  low  land 
in  the  vicinity  each  winter,  thus  destroying  the  hibernating  insects. 

I  do  not  feel  implicit  confidence,  however,  in  the  above  theory,  as  I 
have  observed  the  army  worms  feeding  in  smaU  numbers  in  meadows 
on  high  lands,  when  their  presence  there  could  not  be  explained  by  the 
xesuaana  given.  Moreover,  from  what  data  I  have  been  able  to  obtain 
whUe  preparing  this  article,  it  appears  that  the  present  season  has  not 
been  a  wet  one  in  those  localities  in  which  the  army  worm  has  appeared, 
thus  fiuling  to  confirm  the  theory.  It  is  worthy  of  .note,  however,  that 
in  most  instances  the  localities  infested  by  the  worm  this  year  are  Id  the 
▼icinity  of  extensive  tracts  of  low  lands.  I  am  carefully  collecting  evi- 
dence on  these  points  and  will  publish  the  results  as  soon  as  practicable. 

In  case  the  worms  do  appear  in  cultivated  lauds  the  best  plan  of  ac- 
tion to  follow  is  to  prevent  the  spreading  of  the  insect.  This  may  be 
done  by  destroying  them  or  by  confining  them  to  the  fields  in  which  they 
appear.  The  best  methods  of  destroying  them  are  by  cnishiug  with 
rouersor  by  poisoning  with  arsenic,  Paiis  green,  or  London  purpla  Either 
of  these  substances  can  be  applied  rapidly  by  mixing  with  water  and 

HfbenMiUm  «•  wu>th8. — Of  tMn  there  cao  be  do  donbt.  SpeoimeDs  have  l)een  received 
•I  this  department  ftt)m  Texas,  Alabama,  and  Geor^i^ia  all  throuKb  the  wint«r.  '*  Some 
ipeefaneiDa  captured  in  the  8i)riug  in  Southern  Illinois  have  a  battered  and  vreather- 
worn  •ppearanoe.'*  (Frenrh.)  Mr.  Strecker  has  found  the  moth  hibernating  in  Feb- 
tuarj  at  Rimding,  Pa.^  and  Mr.  Maun  has  alao  found  it  at  Cambridge,  Maoa. 
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UBiri^  a  fouiitiikiQ  pump  or  garden  syringe.  In  many  instances,  bowever, 
tJiiese  remwlies  are  iujpracticiible,  for  frequently  the  worms  api)ear  in 
a  field  of  grain  ao  liite  in  the  seiiaou  tliat  tlie  crop  is  only  partially  de- 
stroyed. In  rjOxiie  iii'^tanc.es  only  the  leaves  and  heiirds  of  the  grain  are 
eaten  by  the  worms,  the  straw  and  heads  beinc:  too  mature  to  be  relished 
by  them.  In  such  (lases  the  destruction  of  the  crop  by  the  use  of  rollers 
or  poi.soiis  wouhl  be  an  expejisive  method  of  fighting  the  pest.  And, 
too,  tiie  use  of  rollers  often  proves  less  effectual  than  would  bo  expected. 
If  the  soil  be  rough  it  is  obvious  that  many  worms  would  escax)e;  and 
it  was  fouud  by  experiment  on  Long  Lsland  this  year  that  even  when 
the  surface  v-iir^  level  the  roUei*a  became  partially  covered  with  masses 
of  tenacious  mud,  composed  of  earth  aiid  the  juices  of  the  crushed 
worms,  bo  that  the  effect  was  much  the  same  as  though  the  ground  had 
been  uneven. 

When  these  remedies  prove  impracticable  the  second  line  of  defense 
remains,  and  if  well  carried  out  the  result  will  not  merely  be  the  confin- 
ing of  the  worms  to  the  fields  in  which  tbey  appear,  but  the  destmction 
of  them  also  when  they  attem]»t  to  migrate  to  other  fields.  This  is  done 
by  the  means  of  ditches  and  pits  du^  around  the  infested  field  or  that 
to  be  protected.  The  ditches  can  be  made  quite  rajudly.  First  plow  a 
fiarrow  with  the  **  land  side''  next  to  the  field  to  be  protected,  and  fhen 
with  a  spade  make  this  tside  of  the  furrow  vertical,  or,  if  the  soil  be  com- 
pact enough  to  admit  of  it,  overhanging.  When  the  ditch  is  completed, 
holes  should  be  dug  in  it  from  i  foot  lo  18  inches  deep  and  from  20  to 
30  feet  apart.  The  sides  of  tliese  holes  sliould  also  be  vertical,  or,  if  pos- 
sible, overhanging.  The  v^orms,  unable  to  climb  up  the  vertical  side  of 
the  ditch,  will  crawl  along  the  bottom  of  it  and  fall  into  the  holes,  where 
they  will  soon  perish,  W  here  the  soil  is  sandy,  so  that  the  ditch  cannot 
be  made  with  a  vertical  sitle,  it  should  be  dug  deeper  than  in  other  cases, 
and  the  side  made  as  nearly  perpendicular  a«  possible,  so  that  when  the 
worms  attempt  to  crawl  up  it  th<j  sand  will  crnmblo  beneath  them  and 
cause  them  to  fall  back  again.  The  soil  can  ]>e  kept  friable  by  drawing 
a  bundle  of  brush  along  the  ditch,  or  by  burning  straw  in  it. 

The  degi'ce  of  suc^ress  and  the  amount  of  labor  attending  the  nse  of 
this  method  of  defense  de])end  ui)on  the  promi>tness  with  which  it  is 
adopted.  If  a  close  watch  be  kept  of  the  grjun  fields  and  meadows 
during  late  spring  and  early  summer,  the  presence  of  the  worms  can  b© 
detected  before  they  begin  to  migrate.  It  will  then  be  only  necessary  to 
inclose,  by  means  of  ditclies,  those  parts  of  the  fields  in  which  the  wonns 
are  found ;  and  fi^equently  these  localities  are  very  limited.  But  if  the 
work  be  dolay(Ml  until  later  in  the  seas<^n,  after  the  worms  have  begun 
to  migrate,  it  will  be  found  difficult  to  confine  them,  and  it  will  prob- 
ably bm  uecej>sary  instead  of  this  to  surrouT^d  by  ditches  the  fields  to  be 
protectexl,  especially  any  fields  of  coni  tlu)!  may  be  in  tlie  vicinity  of  the 
infested  district. 

^Numerous  other  remedies  have  been  pro]^osed,  but  we  know  of  none 
which  are  practicable,  except  on  a  «mnll  scale  or  under  especially  fieiyor- 
able  conditions. 

The  parasites  of  the  army  worm  are  very  numerous,  and  benefit  the 
famuT  to  an  almost  incalcidable  extent.  Bv  far  the  most  abundant  is 
tiie 
show 

fiy,  .'Hid  i^  rsnally  found  in  immense  numbers  Avhcreviir  the  army 
jiijouudr.  ihe  natural  but  inten'sting  mistake  has  been  made  by  some 
of  our  conespondents  of  considering  the  red  tailed  Tachina  as  tiie 
progenitor  of  the  army  worm.    The  eggs  of  tliis  ^bchina  are  white^ 
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ovalf  aud  amootii,  and  are  nfiaally  laid  nj>on  the  anterior  part  of  tlie 
'woasL  Occa&ionally  as  many  as  eighteen  eggs  are  laid  on  a  sii);:^!^ 
worm,  but  the  average  number  is  about  five.  These  e^ga  are  so  ingo- 
niously  placed  that  the  worm  can  by  no  possibility  reach  them  with  its 
jaws  or  get  rid  of  them  in  any  other  way.  Mr.  Howanl  says  that  he  has 
fleaiched  for  hours  in  a  field  infested  with  army  worms  without  finding 
a  single  full-grown  worm  which  did  not  carry  one  or  more  of  these  eggs 
upon  its  back.  The  general  habits  of  the  Tachiua  flies  have  been  given 
under  the  head  of  the  parasites  on  the  cotton  worm,  and  further  elab- 
oration will  be  unnecessary.  The  abundance  of  this  aud  other  x)araBites 
partially  explains  the  periodicity  of  the  army- worm  attacks. 

Another  Tachina  {Exoriata  flavicauda),  similar  to  there<l-tail,  has  been 
defidibed  by  Riley.  Walsh  described  three  species  of  hymenopteroos 
parasites  ui)on  the  army  worm :  the  Military  Microgaster  {MicrogoAter 
mUitaris)j  the  Glassy  Mesochorus  {Mesochonis  mtrens)^  aud  the  Dimin- 
ished Pezomachus  (Pezomachui  minimiis).  Ophion  purgntus^  a  large  ich- 
nenmon,  was  reared  from  the  army  worm  by  Mr.  Shurtlefi',  and  Dr.  Fitch 
describes  another  species  as  Ichneumon  leucaniae. 

In  addition  to  these  true  parasites,  the  army  worm  is  attacked  by 
many  predaceous  insects  and  by  insectivorous  birds.  We  have  noticed, 
noreover,  many  specimens  covered  with  a  mite  similar  to  Uropoda  amer- 
ieamoj  which  has  proved  so  destructive  to  the  Colorado  pot.ato  beetle. 
Hie  u)llowing-named  ground  beetles  are  commonly  found  preying  on  the 
army  worm.:  Caloionia  caHdunij  C.  scrutator ^  Harpaluft  caliginoiusj  and 
Fiuinuu}hu9  elongatui.  The  first  three  of  these  are  figured  fuither  on  as 
enemies  of  the  cotton  worm.  Ants  are  also  very  eiiieient  enemies  of  the 
anny  womu 

THE  DESTIiUCTIVB  LEAF  HOPPER. 

Ckadula  exitioea  Uhler  [new  species]. 
Order  Homoptesa,  family  Tettigonidas. 

Panctnnng  the  basei  of  the  outer  leaves  of  winter  wheat,  oansing  them  to  turn  yellow 
and  die,  a  small,  active,  flying  and  jumping  browniah  leaf  hox>per,  occasionally  ap- 
pearing in  immense  nombers. 

During  the  past  winter  much  damage  has  been  done  to  the  winter 
erain  in  Western  South  Carolina  and  in  the  borders  of  the  suiToiiiiding 
States  by  the  above-named  msect.  Keports  from  Mecklenburgh  County, 
North  Carolina*  York,  Abbeville,  Union,  and  Laurens  Counties,  South 
Carolina,  and  Catoosa  County,  Georgia^  state  that  these  leaf-hoppers 
appeared  in  immense  numbers  and  did  great  injury  to  the  crops. 

This  appearance,  althou«::^h  phenomenal,  was  not  unprecedented.     In- 
lectaof  the  same  sub-family  (Jassidae)  have  long  been  injurious  to  tlie 
wheat  crop  in  parts  of  Europe.    In  thLs  country  an  allied  species  was 
teported  in  the  spring  of  1875  as  doing  much  damage  to  the  meadows  of 
certain  parts  of  Illinois,  and  during  the  winter  of  1876  tlie  winter  gi*ain 
in  parts  of  Texas  is  said  to  have  been  much  injured  by  one  or  more 
■pecies  of  Jassid.    The  species  under  consideration  wjis  identilicd  by 
Professor  Uhler,  who  has  collected  specimens  of  it  in  various  piii  ts  of 
Maryland  and  at  Denver,  CoL,  and  has  received  6i)ecJiiiep.s  collectt*.d  in 
Texas,  Florida,  and  Korth  Carolina- 
Die  destructive  leaf-hopper  is  a  small  active  brownisi)  flying  insect, 
"^«asuring  with  its  wings  folded  about  5°»"»  (.195  inch)  in  length.    Its 
&mt9l  shape  ifl  well  indicated  by  figure  4,  PI.  I.    It  is  very  quick,  a 
W)d  flyer,  and  a  great  jumper. 
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So  many  alanning  reports  were  received  during  the  course  of  the  win- 
ter as  to  the  extent  of  damage,  that  it  was  deemed  necessary  for  me  to 
visit  the  infested  locality,  which  was  accordingly  done  on  my  return  from 
Florida  about  the  first  of  March.  In  company  with  Mr.  0.  B.  Jones,  of 
the  Charlotte  Observer^  I  inspected  several  fields  in  the  vicinity  of 
Gharlotte,  North  Carohna,  and  found  that  the  accounts  had  not  been 
exaggerated.  In  one  infested  field  of  10  acres,  belonging  to  Mr.  (Sea 
King,  there  was  hardly  one  plant  left  to  each  square  rod  of  ground* 
The  diseased  appearance  most  common  in  the  wheat  fields  was  a  wilting 
of  the  outer  leaves  of  the  plant.  Professor  Uhler  informs  me  that  the 
customary  method  of  injuring  grass  or  grain  is  to  pierce  and  suck  the 
Juices  from  the  midrib  of  the  1^,  and  this  method  of  work  I  have  been 
able  to  confirm  by  an  examination  of  leaves  taken  ftt)m  the  infested 
wheat.  In  a  few  cases  I  found  the  wilted  leaves  nearly  cut  off  at  the 
base;  this  must  have  been  done  by  some  other  insect. 

In  the  wheat  fic^lds  of  Mr.  W.  W.  Rankin  the  leaf-hoppers  were  at 
work  in  large  numl>ers.  There  was  observable  on  this  plantation  a 
most  exact  line  between  the  eaten  and  the  uneaten  portions.  Instead 
of  spreading  themHe.lve.8  indiscriminately  over  the  field,  or  half  eating  a 
patch  here  and  there,  they  ate  the  wheat  down  to  the  ground  as  they 
progressed.  In  an  eight-acre  field  six  and  one-half  acres  were  utterly 
destroyed,  wh:'le  on  the  remaining  acre  and  a  half  the  crop  was  almost 
uninjured.  It  was,  however,  being  rapidly  destroyed.  Here  was  ap- 
parently a  good  opportunity  to  watch  them  at  their  work,  but  it  was 
impossible  to  do  much  on  account  of  their  extreme  shyness,  as  they 
would  fly  upon  the  least  disturbance.  Professor  Uhler  has  observed 
£hem  about  the  time  of  ovipositibn  resting  on  the  midrib  of  a  blade  of 
grass  or  grain,  with  the  head  pointed  towards  the  base  of  the  leaf.  The 
eggs  are  usually  laid  in  the  stems  of  grasses  near  the  ground,  judging 
fram  the  known  habits  of  allied  species.  The  young  hoppers  when 
hatohed  are  of  almost  precisely  the  same  appearance  as  tlie  old  ones. 
except  that  they  lack  the  wings.  The  time  occupied  in  attaining  fall 
growth  probably  does  not  exceed  a  month,  so  that  there  are  several 
broods  a  year. 

Many  erroneous  opinions  wei'C  given  concerning  the  nature  of  this 
insect.  Many  considered  it  to  be  some  form  of  the  Hessian  fly.  OtherS| 
without  attempting  to  name  it,  called  it  the  fly  of  the  maggot,  which 
lives  near  the  roots  of  ^he  wheat.  I  was  also  informed  by  Mr.  Jones 
that  a  theory  •  was  prevalent  to  the  effect  that  the  leaf-hoppers  had 
spread  from  the  cotton  fields  from  the  fact  that  similar  insects  were 
found  in  the  dried  cotton  bolls.  An  examination,  however,  showed  the 
cotton -boll  insects  to  be  a  Paocus^  often  found  in  such  situations,  and 
which  belongs  to  an  entirely  different  Order  from  tJie  leafhoppers,  the 
Neuroptera, 

The  great  damage  done  the  past  winter  was  probably  a  result  of  the 
extreme  mildness  of  the  weather.  Under  ordinary  circumstances  Ae 
leaf-hop])ers  are  kept  in  wintor  quarters  and  many  are  killed  by  cold 
weather.  The  present  winter  has  been  so  warm,  however,  that  they  have 
be^u  able  to  feed  and  repi'oduee continually.  Moi*ex)ver,  thecmpe  bemg 
in  a  yoiinff  and  tender  condition,  the  effect  of  the  work  of  the  bopiien 
was  infinitely  more  marked  than  it  couUl  ever  be  at  any  other  season 
of  the  year.  Under  the  ordinary  conditions,  then,  of  a  moderately  oald 
winter  the  ravage^^  of  this  peat  are  not  to  he  feared. 

From  our  present  knowltidge  of  the  haoits  of  the  leaf-hoppere,  their 
injnrieN  in  mild  winters  in  the  more  southern  portions  of  the  wheat  bell 
will  be  ver>  diih^ult  to  con^  oL    The  only  remedy  which  1  have  beeo. 
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able  to  saggest  in  answer  to  tlio  urgent  inquiries  of  the  Soutli  Caroliua 
ftnners  has  been  that  used  for  the  destruction  of  the  allied  leaf-hoppers 
on  the  grape  vine,  namely,  carrying  lighted  torches  through  the  infested 
fields  at  night,  or  building  boiiiires  at  different  points.  These  insects 
are  readily  attracted  by  light,  and  great  numbers  will  without  doubt  be 
destroyed.  One  or  another  of  the  trap  lant-erus  mentioned  in  that  part 
of  this  report  relating  to  the  cotton  worm  could  without  much  doubt  be 
used  to  advantage  if  a  number  were  mounted  on  posts  in  different  parts 
of  the  fields. 

A  green  leaf-hopper  somewhat  larger  in  size  ha«  recently  been  received 
finom  Laurens,  S.  C.,  with  an  account  of  its  injuries  similar  to  those  given 
of  the  destructive  leaf-hopper.  It  was  ideutitled  by  Professor  XJhler  as 
the  DiedrocepJiala  flaviceps  of  Eiloy,  a  species  which  did  much  injury  to 
grain  in  Texas  in  1876. 

DESCRIPTIVE. 

CiCADULA  EXITI08A  Uhlor  (n.  8p.). 

Jjong  Bubfosiform,  ground  color  pale  testaceous,  polished  above,  but  duU  beneath ; 
the  upper  sorfiEkce  of  the  abdomen  black,  excepting  the  lateral  and  hind  margins  of  the 
segments.  Face  yellow,  crossed  on  each  side  by  a  scries  of  slender,  brown,  curved 
Hne^  the  outer  cheeks  with  two  long  brown  spots,  and  the  forehead  with  a  roundish, 
black  spot  each  side  of  the  middle,  exterior  to  which  the  reddish-brown  ocelli  are  seen 
next  the  suture,  and  below  the  latter  is  a  small,  brown  spot  of  about  their  size ;  in  the 
middle  is  usually  a  small  brown  dot.  The  vertex  is  arcuated ;  with  the  tip  a  little 
angular,  the  suitace  on  the  posterior  half  transversely  depressed,  and  marked  with  a 
eonred,  brown,  transverse  cloud,  which  has  two  blackish  dots  lust  behind  it,  a  smaU 
mot  near  each  outer  angle,  and  a  slender  streak  along  the  middle :  anyone,  or  several, 
OS  theee  are  sometimes  absent.  Pronotum  with  a  whitish  lino  in  the  middle  and  a 
abort  oblique  one  each  side ;  anteriorly  is  a  strongly  curved  series  of  longish  brown 
dots,  and  on  the  posterior  half  occasionally  a  few  obscure,  cloudy  marks.  Scutellum 
with  a  pide  Une  on  the  middle  running  through  a  brown  spot,  or  only  a  faint  cloud 
instead;  each  side,  basally,  with  a  whitish  oblique  line,  and  near  each  basal  angle  is 
a  ddltoid  brown  mark  or  line.  Hemelytra  translucent,  or  faintlv  tinged  with  brown, 
nanowy  moderately  valvate ;  the  costal  nervule  pale,  moderately  curved ;  the  other 
nerrules  brown ;  those  of  the  olavis  and  its  margms  very  much  thickened,  and  some- 
times tinged  around  with  brownish  cloudings.  A  few  specimens  show  pale  interrupt 
tions  near  the  middle  of  the  discoidal  nervules.  Wings  milky  or  almost  transparent 
whitish.  Legs  pale  yellow,  with  the  knees  and  tarsi  occasionally  brownish.  Sternum 
and  base  of  venter  black. 

Length  of  body,  3^-4^™™ ;  to  tip  of  wings,  4^-5^"™ ;  width  of  pronotum,  l|-lf  ™™. 

This  description  was  furnished  to  the  American  Entomologist  at  the  same  time  that 
it  was  sent  lor  publication  in  this  report,  and  appeared  in  No.  3,  Vol.  Ill,  of  that 
ioumal.  The  species  then  dates  from  the  publication  of  that  number  rather  than  from 
the  time  of  publication  of  this  report. 

THE  CLOVER-SEED  MIDGE. 

{Cecidomyia  legumenicola  Lintner.) 

Order  Dipteba,  family  Oecidomyidae. 

ADDITIONAL  FACTS  CONCERNINa  ITS  NATURAL  HISTORY. 

**ting  out  the  contents  of  the  seed  vessel  of  red  and  white  clover,  and  afterwards 
dropping  to  the  ground  to  transform,  a  minuto  oval,  orange-colored  maggot. 

In  the  last  annual  report  of  this  department,  Professor  Eiley,  then 
Witomologist,  made  mention  of  the  extensive  injuries  of  this  insect  in 
^ous  parts  of  New  York  State,  and  gave  a  short  review  of  the  facts 
^ch  were  known  concerning  its  natural  history,  accompanying  it  with 
^«trations  of  the  larva  and  adult.  Mr.  Lintner,  in  the  Canadian  En- 
jj^^logist  for  July,  1879,  gave  a  few  additional  facts  on  classification 
**4  geogiaphical  distribution.   The  manner  in  which  the  former  article 

l3Aa 
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has  been  copied  far  and  wide  by  the  agricultural  press  sufficiently  indi- 
cates the  general  interest  taken  in  this  inipoi-lant  insect  The  studies 
of  the  past  season  liave  resulted  in  the  discoveiy  of  several  new  fiicts  of 
interest,  which  we  here  give. 

Geoffraphical  cUstribufion, — The  midge  has  been  reiwrted  from  nearly 
every 'section  of  New  York  State,  and  Mr.  Lintner  has  collected  speci- 
mens on  Mount  Equinox,  Yennont.  It  will  undoubteiUy  be  found  in 
all  the  neighboring  States.  During  the  past  summer  clover  in  the  Dis- 
trict of  Columbia  and  across  the  river  in  Virginia  has  been  sadly  dam- 
aged by  this  insect,  and  specimens  were  collected  in  the  southern  part 
of  the  State  close  to  the  Xorth  Carolina  border-line,  in  the  latter  part  of 
May,  by  Mr.  Howard. 

Food  plants. — In  addition  to  destroying  the  seed  of  the  red  doyer 
(Trifolium  pratense)  the  larvae  of  0.  legumcnicola  have  been  found  in 
considerable  numbers  in  the  heads  of  the  common  white  clover  (T. 
repens)  upon  the  department  grounds  in  Washington. 

The  eggs, — No  observations  have  heretofore  been  made  upon  the 
eggs  of  this  insect,  the  last  report  of  this  dei)artment  simply  containing 
the  conjecture  that  they  would  prove  similar  t;0  those  of  the  Hessian  fly 
and  wheat  midge.  During  the  month  of  September  last  the  midges 
were  observed  coi)ulating  and  the  females  afterwards  laying  their  eggs. 
The  eggs  are  so  small  that  it  is  almost  impossible  to  see  them  with  uie 
naked  eye.  Their  average  length  is  .27*"™  (.01  inch.)  They  are  a 
long  oval  ill  shapo,  their  length  being  three  times  their  breadth,  and 
one  end  is  slightly  larger  than  the  other.  The  general  color  is  pale  yel- 
low, and  an  orange  streak  is  more  or  less  evident,  according  to  the  age 
of  the  embryo.    The  chorion  is  ti'ausparent  and  polished. 

The  female  in  dei)ositiug  hor  eggs  simi)ly  pushes  them  down  between 
the  hairs  which  surround  the  seed  capsule  of  the  yet  undeveloped 
Iloiets.  They  do  not  a])])t.'ar  to  be  glued  to  the  hairs  nor  are  tiey 
iuhcrtod  into  thr  skin  oC  th(i  capsule,  and  1  have  never  seen  them  pushed 
into  the  close*!  lloiers.  Ai'wr  the  larvae  hatch,  they  have  to  work  their 
way  to  the  seed  througli  the  month  of  the  tlowcr.  The  eggs  are  nscuJly 
laid  singly,  but  are  i>J*teu  found  in  clusters  of  from  two  to  five.  In  one 
llower-head  I  have  counted  over  lil'ty  eggs. 

The  larvae  ;  variation  in  color. — The  s|)ecimons  of  the  seed  maggots 
received  last  year  IVoiu  Yates  County,  Xew  York,  were  bright  orange- 
red  in  coloj*,  while  those,  tbnnd  this  spring  in  Washington  were  nearly 
white,  occasionally  with  a  tinge  of  pinkisli.  Specimens  received  about 
the  miiUlle  of  the  summer  Thmh  Otsego  and  Schoharie  Counties,  New 
York,  were  also  nearly  white  in  coloi*,  while  specimens  fix>m  Yates 
County  had  still  the  strong  oian.uc  tinge. 

As  staled  in  th«.'  re[)ort  ior  187S,  the  i'nll-grown  larvae  leave  the  cJover 
heads  and  Jail  to  the  grcuiiul  v\'here  they  Ibrm  for  themselves  small 
cocoons.  As  they  leave  the  heads  of  clover,  tlie  sight  is  an  interesting 
one.  A  head,  which  one  moment  is  motionless,  and  at  a  glance  seems 
to  havt^  no  animal  lile  about  it,  becon^os,  the  next,  fairly  swarming  with 
these  maggots.  From  nearly  every  closed  tloret  one  emerges  and  wiiff- 
gies  violently,  until  it:  works  its  way  so  far  that  it  falls  to  the  groima. 
A  ])atch  of  clover,  whi<*h  was  observed  by  Air.  Boward,  on  the  moraine 
of  May  23  last,  seenunl  entirely  alive  with  the  issuing  maggots  and 
their  accompan>ing  ])arasilic  Iocs. 

The  pupa, — Mo  description  has  as  yel    been  given  of  tho  pupa  of  this 
insect,  pn^babl.y  owing  to  the  dillicuUv  of  removing  it  from  its  cocoon. 
The  pu]ia  is  pale  orange,  in  color,  with  brown  eyes.    On  thefhintof  tb^ 
head  arc  two  short  conical  tubercles,  and  behind  them  two  long  bristleB* 
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The  leg  sheatbs  reach  nearly  to  the  end  of  the  abdomen,  the  win|?-pads 
to  the  4tli  abdominal  segment,  and  the  antennal  sheaths  to  the  1st  ab- 
dominal segment.  From  eacli  side  of  the  mesothorax,  just  anterior  and 
venti-al  to  the  insertion  of  the  wings,  projects  a  rather  long  excurved 
horn.  After  the  fly  has  emerged,  if  the  pupal  skin  be  examined,  the 
antennal  sheaths  will  be  found  curved  out  like  the  handles  to  an  urn, 
giving  it  a  peculiar  appearance.  The  duration  of  the  pupa  state  of  the 
early  brood  is  about  ten  days. 

The  adult  insect ;  variations. — The  midges  vary  to  a  greater  or  less 
extent  in  size,  color,  and  markings.  Some  are  much  smaller,  and  ])aler 
in  color  than  others.  The  males,  in  which  the  variation  is  most  notice- 
able, have  a  double  row  of  transverse  dark  spots  on  the  dorsum  of  the 
abdomen.  These  spots  are  in  some  individuals  almost  entirely  absent, 
and  in  others  they  vary  much  in  size  and  distinctness.  On  the  ventral 
side  of  the  abdomen  there  is  also  a  central  row  of  irregularly  shaped 
dark  spots,  in  which  there  is  also  much  variation. 

Xumber  of  broods, — There  are  certainly  two  and  possibly  three  broods 
in  a  season  in  New  York.    Mr.  Lintner  states  that  the  flies  begin  making 
their  api)earance  the  latter  part  of  May.    From  earth  from  a  clover  field 
in  Geneva,  K  Y.,  the  flies  issued  from  the  3d  to  the  27th  of  June.     He 
also  records  larvae  in  Vermont  on  July  1,  and  in  Albany  on  July  6. 
Clover  full  of  larvae  was  received  from  Otci^ego  and  Schoharie  Counties, 
New  York,  on  July  2.    July  18  and  August  12  clover  heads  full  of 
larvae  were  received  from  Yates  County.    The  tirst  flies  fi^oih  the  sjieci- 
mens  from   Otsego  and  Schoharie  Counties  issued  August  26;  and 
September  10  the  flies  from  the  Yates  County  larvae  commenced  to  issue. 
In  Washington  three  broods  in  a  season  seems  to  be  the  rule.    The  full- 
grown  larvae  of  the  first  brood  were  found  going  into  the  ground  in 
great  numbers  on  the  23d  of  May.    The  first  flies  issued  on  June  7,  and 
early  in  September  they  were  again  issuing  in  large  numbers. 

Remedies, — No  remedies  have  been  proposed  except  that  Professor 
Eiley  says:  "K  the  injiuies  of  this  insect  should  become  serious,  the 
clover-seed  raiser  will  be  obliged  to  abandon  for  a  series  of  years  the 
growth  of  this  crop,  as  in  no  other  way  are  we  likely  to  be  able  to  affect 
the  multiplication  of  the  enemy."    We  hardly  think,  however,  that  the 
case  will  prove  as  desperate  as  this.    In  New  Y'ork  State  it  is  the  cus- 
tom to  cut  clover  twice  in  the  season ;  onc^e  from  June  20  to  July  10, 
▼ben  the  clover  is  in  fiUl  bloom,  for  hay  alone,  and  again  in  the  latter 
PWtof  September,  or  from  that  time  till  the  1st  of  November,  depend- 
"*g  upon  the  time  of  cutting  the  first  crop,  for  seed.     Now,  as  we  have 
shown  under  the  head  of  number  of  brooils,  the  great  majority  of  the 
first  brood  of  maggots  attain  their  full  growth  about  the  Litter  pjirt  of 
June^  and  leave  the  heads  to  go  into  tlie  ground  to  transform.     From 
^isfact  we  readily  draw  the  conclusion  that  were  the  tirst  crop  of  clover . 
^^  in  early  June  the  bulk  of  the  first  brood  would  be  destroyed,  and  nt 
™  expense  of  a  slight  reduction  in  his  crop  of  hay  the  farmer  would 
€Qormously  increase  the  prospects  of  his  crop  of  seed.    The  more  nui- 
veisallythis  is  practiced,  the  better  of  course  will  be  the  results  to  eafh, 
j^  care  should  be  taken  to  cut  at  the  same  time  any  clover  that  nui y 
^  growing  wild  in  fence  comers,  by  road  sides,  or  elsewhere.    The  tiiue 
^^  cutting  in  order  to  destroy  the  most  larvae  will,  of  course,  vaiy  witii 
we  locality  and  also  with  the  charact^ir  of  the  season,  whether  cold  or 
^•nn;  hence  the  importance  of  the  farmer  making  liimself  pcrlVcl  ly 
*^iiiliar  with  the  midge  in  all  its  forms,  with  its  manner  of  work,  -muI 
^.keeping  a  sharp  lookout  during  late  spring  for  the  first  larvaii.     IT 
Jj^^iemedy  is  thoroughly  tried  we  feel  sme  it  will  bo  the  means  of  ix- 
^niei&g  the  nombexs  of  the  midgea. 
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PARASITES  ON  THE  CLOVER-SEED  ]VIIDGB. 

The  first  of  these  parasites  belongs  to  the  same  subfamily  (Enriftomidae) 
of  the  Chalcididae  as  does  the  celebrated  joint  worm  fly  (isosonia  hordei). 
It  was  placed  in  Mr.  Howard's  hands,  and  by  him  determined  to  be  a 
new  species  of  the  genus  Eurytoma.    He  submits  the  following : 

Generic  cnARACTKRfl. — Insects  of  smaU  size  and  compact  form.  Head  of  moderate 
size;  antennae  with  females  short  and  nearly  naked,  of  10  or  11  joints;  with  males 
longer  and  with  whorls  of  hair.  Collar  very  prominent  and  nearly  quadrate.  Top  of 
head  and  thorax  strongly  punctured.  Abdomen  smooth  and  shining ;  with  the  5 
slightly  compressed  laterally,  and  of  an  irregular  oval  shape,  scarcely  pedunculate, 
very  sharp  at  tip;  with  the  ^  rounder,  smaller,  and  with  a  stout  and  quit<3  lone  pe- 
duncle. Legs  rather  slender;  middle  and  hind  tibiae  with  small  spines  at  tip;  iimd 
tibiae  without  rows  of  bristles.  Subcostal  vein  strong,  and  reaching  the  costa  at  or 
slightly  before  the  middle  of  the  wiug,  continues  for  a  very  short  distance  or  not  at 
all  along  costa  before  giving  off  stigma,  which  is  straight,  short,  and  somewhat  clubboc' 
at  the  tip,  usually  with  slight  indications  of  a  short  branch. 

Eurytoma FUXEBRis  n.  sp.  Male. — Length  of  body,  1.7""".,  expanse  of  wings,  2.5»»™. 
Head  slightly  wider  than  thorax ;  antennae  nearly  as  long  as  thorax ;  ilagellnmof  an- 
tennae 6-jointed  (counting  the  club  as  1  joint) ;  joints  very  strongly  incised  from  above, 
subequal  in  length  except  club  and  first  joint;  each  joint,  except  club,  with  two  whorls 
of  yellowish  hair,  each  whorl  as  long  as  the  joint.  Top  of  head  and  thorax  coarsely 
punctured,  and  covered  with  sparse  and  very  short  whitish  hair.  Subcostal  vein  yel- 
lowish and  strong,  reaches  costa  a  little  before  the  middle  of  the  wing,  and  almost  im- 
mediately gives  off  stigma ;  stigma  with  a  small  club  and  faint  indication  of  a  branch. 
Peduncle  very  strong  and  not  long ;  abdomen  very  small,  less  than  half  the  lencth  of 
the  thorax.  General  color  black,  eyes  dark  brown,  knees,  anterior  tibiae,  all  tarsi 
light  brown.  7  specimens.  Female, — Length  of  body,  1.9  n^™.,  expanse  of  wings^  2,7  ■»™. 
Antennae  shorter  than  in  ^,  and  joints  much  more  closely  united;  no  hairs;  flaceUum 
7-jointed,  the  club  larger  in  proportion  than  in  the  ^ .  Abdomen  longer  than  tnoraz, 
not  pedunculated;  ovii»ositor  slightly  extruded,  light  brown  in  color ;  8  specimens. 

This  species  comes  very  near  to  the  Euroi)ean  E,  gxhhaj  Boh.,  but  we  ucom  it  alto- 
gether Ukely  that  it  will  stand  as  a  distinct  species. 

Parasitic  upon  the  clover-seed  midge  {Cecidomi/ia  Icpumenicola  Lintner);  working 
upon  the  larva  while  in  the  clover-seed  ca])8ule,  undergoing  all  of  its  transformations 
within  the  seed  vessel,  and  making  its  exit  as  an  adult  through  a  round  hole  oat  in 
the  side.    May  and  June^  D.  C. 

The  first  specimens  of  this  parasite  were  found  npon  the  3d  of  May, 
and  from  that  date  until  the  end  of  June  they  were  ver>'  abundant.  As 
stated  above,  they  undergo  their  trausforinations  within  the  seed,  and 
as  flies  gnaw  an  irregular  hole  through  the  seed  vessel  just  large  enough 
to  let  them  out  at  or  shortly  after  the  time  when  the  maggots  have  left 
the  seed  to  go  into  the  ground.  The  examination  of  many  seed  heads 
on  the  20th  of  June  showed  the  fact  that,  on  an  average,  five-sixths  of 
the  seed  had  been  destroyed  by  the  midges,  and  that  four-fifths  of  the 
nidges  had  been  destroyed  by  this  parasite.  Hence  by  the  good  offices 
jf  this  one  species  of  Chalcid  the  prospective  numbers  of  the  next  brood 
vere  reduced  80  per  cent.  The  funereal  Eurytoma,  as  it  may  be  called| 
"as  bred  only  from  the  Washiugton  specimens. 

I'rn^.  MISTAKEN  PAiiAsiTE  {Flaiygastcr  error  Fitch).— The  second  par- 
'-iiv.  »>as  bred  from  specimens  of  the  clover-midge,  recti ved  fromHr. 
T.  0.  S' -'",  of  liranchport,  Yates  County,  New  York.  Instead  of  un- 
goii  .  «  ^~'»»»*jformatioiis  entirely  within  tlie  seed,  this  parasite  de- 
-'•  '  ciiiit  the  midge  larva  has  time  to  leave  the  clover  head, 
■•-     ••     ix*,aud,  and  spin  its  cocoon  before  its  operations  arestopped. 

til.  ^x^/»vn  i)arasite  emerges  from  the  cocoon  of  its  host. 

lis  i)arasite  belongs  to  the  family  Froctotrupidae  and  seems  to  be  a 

.ios   ipc/.ribo4  i)y  i?it<»ii  as  Flatyijaaicr  error.    The  spechnens  described 

1....    >,'r*>  found  in  wheat -liclds ;  and  he  concluded,  upon  what 

f  '^^    ivcnfficioMt  ci«.fir  i)iat.  {hi\  insect  was  an  egg  paraaitB 
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of  Nabis  fera^  a  long  narrow  ash-gray  bug,  slightly  over  a  quarter  of  an 
inch  in  length,  which  is  common  on  wheat  and  grass.* 

The  color  of  this  insect  is  jet  black,  with  the  exception  that  the  anterior 
tarsi  and  tips  of  tibiae  are  light-brown,  while  the  posterior  and  middle 
tarsi  are  darker.  The  average  length  seems  to  be  about  1.3°*°*  (.04  inch). 
In  this  respect  (Fitch  gives  the  length  as  .05  inch)  and  in  the  color  of  the 
tarsi  alone  do  the  specimens  bred  from  the  clover-midge  differ  from  those 
described  by  Fitch. 

The  "  mistaken  parasite  ^  has  not  been  bred  as  yet  from  the  Washing- 
ton specimens. 

THE  CLOVER-LEAF  MIDGE. 

{Cecidomyia  Trifolii,  Low.) 

Order  Diptera,  family  Cecidomyidae. 

LlYing  Tvithin  the  folded  leaf  of  white  clover,  from  one  to  twenty  minnte  white  to 
orange  colored,  footless  grubs ;  transforming  witliin  the  leaf. 

Mr.  lintner  little  thought  when  he  changed  his  name  of  trifolii  to 
Ugumenicolaj  on  account  of  its  preoccupation  by  Low's  European  species 
that  the  true  trifolii  would  so  soon  turn  up  in  America.  Yet  such  has 
been  the  case.  A  Cecidomyia  has  been  studied  the  past  summer  at 
this  department,  which  corresponds  so  exactly  with  trifolii  that  it  would 
be  presumptuous  for  one  not  an  experienced  dipterologist  to  found  a 
new  species  for  it. 

About  the  middle  of  June  last  the  leaves  of  white  clover  {Trifolium 
repens)  were  observed  in  many  instances  to  be  infested  by  the  larvae  of  some 
C^idomyia.  The  invested  leaves,  or  more  properly  speaking,  leaflets, 
were  each  folded  together  upon  the  midrib,  so  that  the  upper  side  would 
be  inclosed,  and  so  that  the  two  edges  of  the  leaflet  would  almost  ex- 
actly coincide.  The  underside  of  such  leaves  had  a  sickly  appearance, 
having  turned  yellowish  or  brownish.  The  fold  eaeh  side  of  the  midrib 
was  bulged  out  and  gave  the  leaf  a  blistered  look. 

Such  leaves,  upon  being  opened,  were  found  each  to  contain  from  one 
to  twenty  whitish  or  pale  orange  maggots,  resembling  much  the  larvae 
of  the  clover-seed  midge,  but  being  somewhat  smaUer.  The  younger 
inaggots  were  nearly  white,  while  the  older  ones  were  of  a  decided 
wange  hue.  The  average  length  of  the  full-giown  larvae  in  1.5™°» 
(^inch).  The  head  is  very  retractile,  and  13  segments  of  the  body 
we  plainly  observable.  The  spiracles  are  each  at  the  summit  of  a  small 
Wbeifcle,  and  are  placed  as  in  C,  legnmenicola.  The  whole  surface  of  the 
^y  is  very  coarsely  granulated. 

Some  of  the  folds  were,  at  the  time  of  their  discovery  (June  18),  already 
®>jpty,  others  contained  larvae  and  others  pupae,  the  latter  inclosed  in 
ddicate  wliite  oval  cocoons,  fastened  to  the  sides  of  the  leaf. 

The  cocoons  of  this  species  have  an  imi)ortant  bearing  upon  the  vexed 
Westion  of  the  formation  of  the  cecidomyious  coooon.  What  it  may  be 
Jith  others  we  are  not  prepared  to  say,  but  with  G.  trifolii  it  is  evi- 
^iitJy  composed  of  delicate  silk.t  Another  season  it  is  hoi)ed  will 
***8,ble  us  to  watch  its  formation. 

* IJ^hb.  N.  Y.  State  Ag:.  Soc,  1860,  pp.  818-821. 
/fWinnertz,  as  quoted  by  Osten  Sackon  (Diptera of  N.  A.,  vol.  I,  p.  184),  "positively 
rj^^that  the  larvae  spin  this  cocoon  ;  according  to  his  observation,  the  latter  is,  fcO 
*^y,  exuded  by  the  larva.     He  found  that  larvae  \?hich  had  fastened  themselves  to 
•*^were  encircled  witliin  twenty-four  hours  hy  a  white  halo,  consisting  of  tiny 
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The  pnpa  is  pale  orange  in  color,  witli  a  median  ventral  strii>e  of  a 
darker  shade.  Eyes  blackish;  upper  part  of  legs  and  wing  cases  brown- 
ish. The  front  border  of  the  prothorax  projects  beyoud  the  head  and 
is  quite  deeply  notched.  Two  long  delicate  hairs  project  anteriorly,  and 
the  excurved  thoracic  horns  noted  in  the  pui)a  of  the  seed  midge  are 
quite  prominent. 

June  23,  the  first  flies  seen  made  their  appearance.  They  proved  to 
be  quite  similar  to  the  seed  midge.  The  two  most  marked  differences 
were  that  the  average  size  was  considerably  smaller,  and  that  while  the 
number  of  antennal  joints  in  0.  lerfuinenicola  was  male  15  and  female  16, 
in  C  tnfolii  it  is  male  15  and  female  14.  Tliere  were  also  many  minuter 
diffiTcnces,  as  will  be  seen  upon  comparing  the  tc^dinical  descriptions. 

The  leaf  midge  was  quite  common  upon  the  department  grounds,  but 
was  not  seen  elsewhere.  It  is  to  be  hoped  that  this  notice  of  its  pres- 
ence will  suilice  to  put  our  readers  on  the  lookout  for  it. 

Fig,  6,  ri.  I,  shows  the  midge  and  its  work.  We  give  below,  in 
small  tyi)e,  a  translation  of  Dr.  Low's  original  description  of  this  imsect 
and  its  habits  in  the  Vcrhand  lungcn  der  Zoologisch  Botanischen  QeseU- 
scha/tj  Wien,  1874,  p.  143. 

Cecidomtia  tritolii,  L5w. 

MaU, — Ilead  BmaU;  occiput  and  clypcns  Llack  hrown,  willi  black  hairs,  facehrown- 
iahf  with  yellow  hairs ;  eyes  black,  largo,  and  on  the  margin  bordered  witli  pale  hain; 
palpi  small,  yellow,  and  with  yellow  hairs;  antonnael""'^  i<>iig;  1^  tolSjoiutedf  dusky 
brown,  the  scape  joints  globular,  pedunculate,  the  end  joint  much  smaller,  peduncles 
not  quite  as  Ions  as  the  joints,  each  joint  with  two  wliorls  of  yellow  hair,  of  which 
tho  foremost  is  long  and  the  hindormost  of  half  the  length,  each  w^horl  regular  and 
forming  a  complete  circle;  thorax  reddish  brown,  scutellum  black  brown,  in  some 
lights  shimmering  gray,  with  black  hairs  and  with  two  smnll,  black,  longitudinal  fur- 
rows, diverging  forward,  in  which  the  hair  is  quite  thick ;  metastemum,  shoulderB, 
Bides  of  the  thorax,  and  hinder  portions  with  yellow  hairs;  postscntellum  reddish 
brown  with  yoJlow  liairM ;  legs  somewhat  thin,  brown,  lighter  on  the  inner  side,  ends  of 
joints  and  tarsi  dusky,  Rli;j>htly  shimmering  fnmi  yellowihh  hairs,  coxae  reddish  brown; 
Dalancers  pale  yellow  n'd ;  wings  l.4'""»  long,  .T"*'"  wide,  scarcely  clouded,  stron^fly  pris- 
matic, souu'what  thic'  'y  beset  with  brown  hairs  and  with  brown  cilia,  rootof  tlie  wing 
yellowish  brown,  cost  a.  v<Mn,  first  and  second  longitudinal  veinsstnmg,  black  brown,  the 
third  IoLgitn<Linal  vt'iu  delicate,  grayish,  tirst  longitudinal  vein  very  near  the  costal, 
merging  with  it  a  short  distance  before  the  middle  of  the  wing;  secimd  longitudinal 
vein  almost  straight  without  any  u])ward  bend,  toward  its  end  it  makes  a  scarcely 
percept  ihleinclinaticm  forwanlsandend.s  in  the  border  before  the  end  of  the  wing;  the 
third  longitudinal  vein  divides  at  half  the  length  of  the  wing,  the  inner  fork  lieing 
short,  much  bent,  and  forming,  with  the  hind  border  of  the  wing,  almost  a  right  an- 
cle, the  outer  foik  almost  right  angled  at  the  division,  shortly  carried  forward  ;  wing- 
loUl  indistinct;  cross  vein  eln)rt,  almost  straight,  beyond  th»»  middle  of  the  first  long 
vein;  abdomen  reddish  brown,  ringed  with  black,  ln-nt-ath  somewhat  lighter;  QxS 
segment  bonrath  n^Ulish  bn)wn,  all  segments  on  their  hinder  bonier  with  an  edge  ol 
yellowish  hairs,  whicli  are  a  little  thiekcr  on  the  underside  ;  elaspers  quite  large,  only 
a  litih'  lighter  than  the  abilomcn.     L«»ngth  <»f  the  males,  l.iJ'"". 

Female. — A  little  darker  coh>red  tlian  the  males;  antennae  sbort<*r,  only  0.7"»  long; 
14  to  l')  jointed,  joints  not  pudicellrd ;  ovi])osiror  long,  tcdeseojdc,  yellowish  brown, 
lighter  towanls  llio  cud;  in  olher  respects  like  the  male.  Length  of  the  females^ 
l.tl""". 

Larrn. — The  larva  is  l.r>-2"""  long,  light  reddish  yellow  ;  lives  2  to  4  together  in  tha 
prMl-like  foidtd  U-ailets  of  red  ch>ver  (jfVj/on«wj  pratense  L.),  and  there  undergoes  its 
transformai  ions. 

/*///;«.— T!ie  [jupa  is  1.13  to  l.f)^™  long,  reddish  brown  ;  th*»  forepart  and  wine-coTsn 
duak>  brown.     It  rests  in  a  white  silkeu  cocoon,  which  it  breaks  through  ana  leaves 

thri-ad-likft  particle^?,  which  seemed  to  grow  somewhsit  like  crystal-needles;  the  larvA 
during  this  time  remained  perfec^lly  motionle^i.  The  eoi-oon  is  pi*rfected  within  a 
few  da>N,  and  even  then,  under  a  strong  magnifying  ijnwer,  no  thread  ia  oliservable. 
Waish  (I'roc.  Ent.  Soc.  I'hila.,  IstU,  p.  r»6U),  referring  to  tbese  views  of  WinuertB^ 
sayft:  'M  I  Meve  that  it  is  in  this  mann<T  that  the  pupal  etu-iion  of  all  Cividomyu^ 
is  tbnned/'  Oiiteu  Sacken  himself  seem;»  to  have  attempted  no  generalization  apoia. 
thlb  point. 
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9X  the  time  of  transformatiou.  The  pupal  rest  lasts  at  the  most  14  days.  The  empty 
pnpa  skin  is  entirely  white. 

OalL — On  the  undermost  root  leaves  of  TrifoUum  pratcuBe,  the  leaflets  become 
lastened  together  by  the  work  of  the  just  described  larvae,  so  that  their  bent  edges  lit 
upon  one  another  so  that  they  resemble  little  pods.  The  leaf  substance  is  thereby 
a  little  thickened,  yellowish  or  yellow,  vnth.  brownish  specks.  Ou  the  above-named 
leaves  nsnally  only  one  leaflet  is  in  this  way  deformed,  seldom  all  three.  Before  the 
midj^^e  emerges,  the  pupa  works  its  way  through  between  the  closed  edges  of  the  leaf 
until  half  its  body  protrudes. 

Occurrence, — This  species  comes  from  the  meadows  of  the  Battel  Mountain,  in  the 
district  of  Wienerwaldes,  is  not  rare,  and  one  finds  their  galls  in  spring.  The  midge 
appears  at  the  end  of  June.  From  the  galls  which  I  had  collected  on  the  20th  of  Juno, 
and  in  whioh  most  of  the  larvae  were  already  pupating,  I  reared,  on  June  28,  the  first 
imagines. 

THE  CLOVER  STEM  BORER. 

•  {Languria  mozardi^  Fabr.) 

Order  CoLEOPTERA  5  family  Erotylidae. 

Eating  out  the  center  of  clover  stalks  for  a  greater  or  less  distance;  rather  long,  slen- 
der, yellowish  larvae,  translbrmiiiff  within  their  burrows  and  eventually  becoming 
slender  reddish  beetles,  with  dark  blue  wing  covers. 

A  new  clover  pest  has  been  discovered  the  past  summer,  intliesliape 
of  this  well-known  insect  5  for,  although  the  beetle  is  ranked  as  com- 
mon by  collectors,  its  larval  habits  have  not,  I  think,  been  heretofore 
described.    (PI.  I,  fig.  6.) 

In  localities  where  this  beetle  is  abundant,  if  the  stems  of  red  clover 
be  carefully  examined  some  time  in  June,  on  many  of  them  will  be  seen 
one  or  more  small  discolored  spots,  wliieh  seem  to  have  been  made  by 
the  gnawing  of  some  insect.  li'  one  cuts  into  the  stem  at  one  of  these 
spots,  a  slender  yellowish  egg,  l.?"""*  (about  -jV  inch)  long,  rounded  at 
both  ends  and  somewhat  curved,  will  be  found  imbedded  in  the  pith ; 
the  gnawing  having  evidently  been  done  for  the  purpose  of  penetrating 
the  comparatively  hard  exterior  and  allowing  the  (^gg  to  be  easily 
pushed  in.  Often  the  tgg  is  found  as  far  as  6*"™  (nearly  J  inch)  from 
the  oi>ening,  which  shows  that  the  mother  insect  must  have  forced  her 
whole  body  into  it. 

The  larvae  hatching  from  these  eggs  are  slender,  almost  worm-like  in 

fonn,  and  feed  exclusively  upon  the  pith  of  the  stalk.    While  they  do 

not  kill  the  stem  outright,  they  gradually  weaken  it  and  eventually  cause 

its  destruction,  having  also,  of  course,  a  very  injurious  effect  upon  the 

mataring  of  the  seed.    The  ^gg  is  usually  Ijiid  high  up  in  the  stem  and 

the  larva  usually  burrows  downwards,  often  extending  its  work  for  a 

distance  of  from  six  to  eight  inches  below  the  point  of  entrance.    The 

fall-grown  larva  is  about  8™°*  (.315  inch)  in  length,  yellow  in  color,  with 

BIX  prominent  thoracic  logs  and  a  prop  leg  at  the  posterior  end  of  the 

hody.    The  last  segment  of  the  Ijody  has  two  stiff,  slightly  upward-curved 

spines  above. 

Upon  attaining  full  growth  the  larva  transforms  to  a  pupa  in  the  lower 
I>artof  its  burrow.  The  pupa  is  about  C"'"*  long,  slender,  with  a  large 
head,  and  is  yellow  in  color.    The  adult  beetles  begin  to  issue  in  August 

Mid  are  continually  making  their  exits  until  late  in  October. 

.  There  is  probably  but  one  brood  in  a  season,  and  the  insect  hibernates 

^  the  beetle  state.    An  examination  of  many  stalks  during  the  winter 

Med  to  show  the  insect  in  any  stage  of  growth. 
Two  parasites  were  found  within  the  burrows  of  the  stalk  borers,  the 

^  a  small  black  chalcid,  the  dark,  naked  pupa  of  which  was  often  met 
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with,  and  the  other  a  yellowish  ichneumonid,  the  papa  of  which  was  in- 
closed in  a  delicate  white  silken  cocoon. 

It  seems  probable  that  where  clover  is  reguhirly  cut  in  early  snmmer 
and  again  in  fall  this  insect  will  not  increase  to  any  alarming  extent; 
but  where  this  is  neglected,  or  where  there  is  much  waste  clover,  it  may 
do  considerable  damage. 

We  append  a  more  extended  description  of  the  larva, 

Lanouria  mozardi. 

Larva, — Length  S""" ;  color  light  yellow ;  tips  of  mandibles  and  anal  boms  brown. 
Snhcylindrical  in  shape,  the  aual  segment  only  being  narrower  than  the  preoedine 
joint.  Average  width,  .9™".  Thoracic  legs  long  and  stout;  only  one  prop  leg,  whioE 
IS  under  the  anal  segment.  The  anal  segment  is  armed  upon  it-s  dorso-postorior  border 
with  two  upward-curved  acute  hooks  placed  close  together.  The  head  is  broad,  some- 
what flattened  dorso-ventrally.  Antennae  prominent,  4-Jointed,  3d  joint  loni^est,  4th 
joint  slender.  Labrum  broad,  rounded,  witn  a  row  of  small  jpiliferous  tubercles  ftt  its 
anterior  border.  Mandibles,  3  toothed.  Maxillary  palpi,  3  jointed.  Labrum  loonded 
anteriorly ;  labial  palpi  2joiuted,  stout. 

THE  CLOVER  OSCINIS. 

(Oscinis  trifolii,  Burgess  [n.  sp.].) 
Order  Dipteea  ;  family  OsciNrDAB. 

Mining  the  upper  surface  of  the  leaves  of  Trifolium  repens  (white  clover) ;  small,  green- 
ish-white mag^otB,  transforming  under  ground,  and  ultimately  becoming  active, 
minute,  two- winged  flies,  yellow  and  black  in  color. 

If  the  leaves  of  white  clover  {Trifolium  repens)  in  the  District  of  Co- 
lumbia and  vicinity  (we  are  not  aware  that  it  will  be  the  case  elsewhere) 
be  examined  some  time  during  the  month  of  June,  many  of  them  will 
be  found  to  be  mined  under  the  upper  membrane  in  a  curious  and  irreg- 
ular manner.  With  some  leaves  the  whole  upper  surface  will  seem  to 
have  been  separated  and  the  parenchyma  eaten  out*;  with  others  the 
mine  will  not  occupy  more  than  a  third  of  the  surface.  The  mined  por- 
tion of  the  leaf  has  a  greenish-white  color,  while  the  lines  of  black  ex- 
crement plainly  marking  the  course  of  the  inhabitant  of  the  mine  can 
be  easily  seen,  and  add  very  much  to  the  peculiar  appearance  of  Uie 
leaf.  Removing  the  upper  cuticle,  the  miner  is  found  to  be  a  very  small, 
rather  slender,  greenish-white  maggot,  1.7™™  (.068  inch)  in  length,  taper- 
ing toward  the  head.  The  head  and  first  segment  taken  together  re- 
semble much,  when  highly  magnified  and  viewed  from  the  side,  the  head 
of  a  fat  pig,  the  prothoradlc  spiracular  tubercles  appearing  like  ears. 
The  last  joint  of  the  body  is  prolonged  above  into  two  rather  large  con- 
ical tubercles,  each  of  which  is  at  its  extremity  divided  into  three  qnite 
prominent  downward-curved  lobes.  Besides  these  dorsal  tubercles  the 
anal  segment  has  also  a  i)air  of  posterolateral  tubercles  and  a  pair  of 
ventral  ones.  The  three  thoracic  segments  also  have  each  a  pair  of 
small  ventral  tubercles  which  assist  in  locomotion,  and  may  be  ipdi- 
mentary  legs. 

Toward  the  latter  part  of  June  these  larvae  break  through  the  upper 
leaf  skin  and  fall  to  the  ground,  where  they  work  their  way  for  a  diort 
distance  beneath  the  surface  and  transform  in  an  hour  within  oval,  yel- 
lowish-brown puparia,  about  which  there  is  nothing  sufSdently  charao 
teristic  to  merit  description. 

In  somewhat  less  than  two  weeks  the  perfect  flies  begin  to  make  their 
appearance.    They  are  very  small,  about  LS""""  (.05  inch)  in  length,  stoat^ 


KEPOET  OP  THE  ENTOMOLOGIST.  201 

lather  haiiy,  yellow  in  general  color,  witli  brownish  backs  and  red-brown 
eyes.  They  belong  to  the  family  Oscinidae,  and  are  quite  closely  related 
to  the  wheat,  rye,  and  barley  flies  belonging  to  the  genera  Meromyza^ 
ChU>rop8j  and  Oscinis. 

l^ere  are  certainly  two,  and  probably  three,  broods  of  this  insect  in 
the  course  of  a  year,  judging  from  the  rapidity  of  the  development  of 
those  studied  the  past  season ;  and  the  insect  probably  winters  in  the 
pupa  (State  under  ground. 

Specimens  of  the  flies  were  sent  to  Mr.  Edward  Burgess,  who  pro- 
nounced them  to  be  a  new  species  of  the  genus  Omnis^  for  which  he 
piox)osed  the  specific  name  of  ti'ifoUi^  and  submits  the  following  charac- 
terization: 

Oscnas  trifolii,  Burgess,  sp.  nov. 

Yc^lovr :  Occiput,  ocellar  trianffle,  dorsum  of  the  tliorax  and  abdomen,  spot  on 
coxae  and  on  each  side  of  scuteilum,  black.  Scutelluni  with  four  black  bristles. 
IfSront  face,  cheeks,  and  orbits  of  the  eyes  yellow;  occiput  and  ocellar  triangle  black. 
Antennae  yeUow ;  bristle  black,  pubescent.  Doi-sum  of  thorax  black,  rest  yellow. 
ScnteUnm  yeUow  with  a  narrow  blackish  spot  on  each  side,  extending  to  the  base. 
Biistlea  four,  black.  Dorsum  of  the  abdomen  black,  margin  and  venter  yellow.  Tip 
brownish.  Win^s  transparent,  veins  brownish,  at  base  yellow,  3d  and  4th  longitu- 
dinals slightly  divergent  at  tip.  Halteres  golden  yellow.  Legs  pale  yellow,  tarsi  in- 
foscated  at  tip ;  hind  tarsi  more  so.  Hind  tibiae  with  a  darker  streak  above.  Coxae 
with  a  dark  spot  on  outside. 

Length  of  body,  li™" :  of  wing,  1^""".  Habitat,  District  of  Colombia.  Larva  minea 
white  clover  leaves. — [jprofessor  Comstock. 

THE  MALLOW  OSCINIS. 

(Osdnis  malvaej  Burgess  [n.  sp.].) 

Order  De?teea  ;  family  Oscinid AE. 

Making 'an  irregular  linear  mine,  first  above  the  under,  afterwards  beneath  the 
upper  snrface  of  the  leaves  of  Malva  roUindifoHa ;  a  minute,  greenish  white  larva, 
wiiich  leaves  the  mine  to  transform,  and  eventually  becomes  a  small,  bristly,  black 
fly. 

Quite  closely  allied  to  the  clover  Oscinis  is  another  species  of  the  same 
genus,  which  has  been  studied  the  past  season  for  the  first  time.    The 
^gs  of  the  adult  fly  are  laid  singly  upon  the  under  surface  of  the  leaves  of 
common  mallow  (Malva  rotundifoliu)  which  the  larva  mine.    The  mine  is 
atflist  visible  only  from  the  under  side  of  the  leaf,  as  the  larva  "keeps  close 
tothe  under  skin.    It  is  then  so  delicate  as  hardly  to  be  perceptible  to  the 
wvked  eye.    In  form  it  is  linear  and  waving^  increasing  in  diameter  as  it 
progresses.    When    tlie  larva  is  somewhat  less  than  half-grown  it 
^kaiiges  suddenly  from  the  under  to  the  upper  side  of  the  leaf,  or  from 
tet  above  the  under  skin  to  just  beneath  the  upper,  so  that  the  mine  is 
Jio  longer  visible  from  the  under  surface.    From  the  upper  surface,  how- 
ler, it  soon  presents  a  most  fantastical  appearance,  especially  upon  the 
jM^Uer  leaves,  where  it  is  looped  and  knotted  and  twisted  until  it  is 
"Wd  to  distinguish  beginning  from  end.    The  color  of  the  mine  upon 
^6  upper  surface  is  nearly  white,  while  upon  the  lower  surface  it  is 
ohrish  green.    A  close  examination  shows  an  almost  continuous  string 
^  black  excrement  through  the  center  of  the  mine. 

^en  fiill  grown  the  larva  is  found  in  an  enlargement  of  the  mine  be- 
Jj*tli  the  upper  surface.  When  ready  to  transform,  it  cuts  a  slit  through 
^bottom  of  the  mine  and  drops  to  the  ground  from  the  under  side  of 
^leaf.  The  full-grown  larva  is  2.5'°™.  (.097  inch)  in  length,  and  resem- 
*Binuch  in  form  that  of  the  clover  Oscinis.    It  is  greenish-yellow  in 
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color.  The  anterior  end  of  tlio  body  is  nearly  pointed  and  the  posterior 
end  is  trnncat(».  At  the  juncture  of  the  «ej,^nient«  is  a  somewhat  elevated, 
broad  ridfte,  which  carries  several  rows  of  minute,  backward-directed 
te(*.th.  The  last  segment  has  its  spiracles  mounted  upon  a  pair  of  quite 
long,  slender  tubercles,  directed  backward  and  curved  inward,  and  the 
prothoracic  spiracjles  are  also  mounted  on  similar,  though  smaller^  pro- 
jections. 

The  puparia  are  1.8'"'"  (.07  inch)  in  length,  dark-brown  in  color,  and 
oval  in  shape.  From  each  end  of  the  body  projects  a  pair  of  slender, 
diverging,  conical  tubercles,  which  are  the  prothoracic  and  anal  spirac- 
ular  tubercles  mentioned  in  the  descrii)tion  of  the  larva.  There  are  only 
ten  segments  of  the  body  distinguishable,  each  well  marked  and  rounded. 

The  mines  of  this  insect  were  not  noticed  until  October  23,  although 
there  probably  was  one  if  not  more  earlier  broods.  The  flies  from  the 
mines,  collected  on  the  date  mentioned,  began  to  issue  November  14. 
They  were  stout,  active,  hairy,  little  black  Hies,  resembling  the  clover 
Oscinis  in  general  fonn,  dillerinir,  however,  in  color  and  in  being  some- 
what larger.  Specimens  were  forwairled  to  Mr.  Burgess,  who  deemed  it 
necessary  to  found  a  new  species  for  them,  and  sent  the  following  de- 
scription for  publication : 

Oscinis  malvae,  Biirg.»  Rp.  nov. 

Black:  face,  lateral  striiiea  on  lliornx.  anrl  hall  ores  hriglit  yollow.  Rcntellum  with 
six  bristles.  Front  yellow,  l)or(1(Ts  on  t*ni;h  Hi«le,  al»ove,  dusky;  ocellar  triangle  and 
ant^nuae  black;  bristlo  with  line  pubesceiuc ;  laee  and  cheeks*  yeUow.  Thorax  black, 
abroad,  bri«rht-yellow,  lon^ritmlinal  8inju>(m  either  side,  which  includes  the  base  of 
the  wiiij:;8.  Scntellnni  bhiek,  with  six  Ion;;  bristles.  Abdomen  bristly,  black.  Wings 
slightly  clouded,  roots  yi'Uow,  veins,  ex(r])t  the  enstal,  ])alo,  <larker  towards  the  tips. 
Third  and  Iburtli  h»n<;ilndin!jisni*jiriy  paraU»;l.  Ih'.lteres  bright  yellow.  Legs  brown- 
ish-black, knees  oftlie  tlrst  jir.ir  i»:il!i'.     J.en;xth  of  body,  l.^*"'-';  of  wing,  less  than  2™"». 

Jlabitat,  District  of  Culiinibia  ;  lai  va  uiinus  leaves  of  Malua  ro^Mwdi/o/ta.— (.Profi  J. 

H.  COMSTOCK. 

INSECTS  ixji:inous  to  orange  trees. 

The  production  of  orini/,Ts  lins  become  i\  very  imimrtant  industry  in 
the  more  suutlnn^u  parts  oitlie  I'nited  States,  csj)eciiilly  in  Florida,  Lou- 
isiana, and  Calilbrtiia,  and  the  nnmber  of  oraii<:re  fjroves  nnder  cultiva- 
tion isiiHTeasiiio:  with  marvelonsraj)i(lity.  It  seems  probable  that  in  the 
near  future  a  very  lar<:(^  ])r()j»)rrioii  of  tlio  oran<^es  consumed  in  this  coun- 
try will  bo  produced  froui  our  own  soil.  Th(»  fact  that  imported  oranges 
cannot  C()m])ete  in  delicacy  of  llavor  with  those  grown  in  some  parts  of 
the  UnittMl  States  rendeis  this  moie  certain,  provided  the  trees  can  be 
If^nt  free  fnmi  the  various  diseases  to  whi<'.h  tliey  are  subject. 

The  im])ort:uu,'eof  JiuaidiUjUa.irJHust  the  ravages  of  insects  seems  to  be 

ippreitiated  by  u.au.\  oranj:;e-;i rowers.     I:]\ee])ting  cotton,  there  is  no 

3rop  rcspectin«4'  the  insect  enemies  of  wlticli  we  have  received  morein- 

'luiries  durin.ij:  ilic  past  \  ear  tiian  that  oi'  oranges.    And  so  little  has  the 

d)ject  b(M»n  studied  by  (Mitomologists  that  in  many  cases  we  have  been 

»iii^cd  to  answer  the  iuijuiiies  b\  a  confession  of  ignorance.    EinaUy^ 

^,  »as  concluded  to  uu<lcrta!:(»  a  thorough  investigation  of  the  insect 

inemies  of  tiie  citrus  iVuits  grown  in  the  United  States.    To  this  ends 

rip  was  made  through  the  State  of  Florida  during  the  months  of  Jann- 

•T*V  and  l^'ehruary,  l-S^o.    The  objec't  of  this  Journey  was  simply  to  make 

'     '  '(mnoissauce,  so  timt  tlu'  InveMigatiou  conld  be  conducted  intelli- 

;«.....iy  and  ci-ouomicaliy.    During  Hie  trij),  liowever,  we  carefully  col- 

ected  specimens  of  all  the  insects  fcnnid  inl'estiug  trees  of  the  genus 

'-itrus,  and  as  full  notes  madi»  u])on  their  habits  as  was  possible  in  th& 

.init'^'!  ♦iiM"  tH   nil-  li^iwisinl      ^,i\  inr-  vy'^^HtuMus  \v ei'c forwardftd  tn  Wiu^li» 
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ington  and  colonized  on  orange  trees  in  the  breeding-room.  In  this  way 
we  have  been  able  to  watch  the  development  of  all  of  the  more  impor- 
tant species  from  the  egg  to  the  adult  state.  Especial  attention  has 
been  given  to  the  "  scale  insects,"  and  the  life  histories  of  the  more  im- 
portant Florida  species  have  been  worked  up.  We  give  in  this  report 
only  a  few  of  the  facts  thus  learned,  as  we  have  been  unable,  through 
lack  of  time,  to  prepare  for  the  press  the  greater  part  of  the  material  at 
kmd.  We  hope  during  the  coming  year  to  visit  other  parts  of  our 
QKUige-growing  sections,  and  to  conduct  a  series  of  experiments  with 
iemedies«  A  full  report  on  this  subject  will  be  prepared  as  soon  as  prac- 
ticable. 

THE  COTTON  STAINER  ON  ORANGE. 

(Bysdercm  suturelluSj  H.  Schf.) 
Order  Hemipteea;  family  CECiaENAE. 

Pnnctariiig  tlie  rinda  of  oranges  and  sucking  their  juice,  causing  tliem  to  decay  and 
fall  to  the  ground ;  red-bugs,  17°»™.  (.67  iuch)  in  length,  with  the  segments  of  the 
body  margined  with  white,  and  with  dark  wing-covers. 

From  time  immemorial  the  so-called  "cotton  stainer''  or  "red-bug'^ 
has  been  one  of  the  worst  pests  with  which  the  cotton  planters  of  Florida 
and  the  West  Indies  have  had  to  contend,  and  it  would  be  difficult  to 
estimate  the  immense  loss  it  has  occasioned.  It  does  much  damage  by 
piercing  tiie  stems  and  bolls  with  its  beak  and  sucking  the  sap,  but  the 
principal  injury  to  the  crop  is  from  the  stainiug  of  the  cotton  iu  the 
opening  bolls  by  its  excrement. 

Quite  recently,  liowever,  it  has  developed  a  habit  which  bids  fair  to 
place  it  mcLch  nearer  the  front  in  the  ranks  of  our  injurious  insects  even 
than  it  has  been  before.  My  attention  was  first  called  to  it  by  a  letter 
from  Mr.  S.  W.  Carson,  of  Fort  Meade,  Fla.,  dated  December  18,  1879, 
Itom  which  the  following  is  an  extract : 

I  send  yon  to-day  some  bugs  which  are  excessively  injurious  to  sweet  oranges  after 
they  rij)en.  The  tree  from  which  tliesc  were  taken  had  thousands  on  it.  They  set 
to  sucking,  and  never  cease  until  the  riud  is  punctured  to  tlie  })uli);  and  soon  decay 
jete  in,  and  the  fruit  drops.  Scores  will  fall  oli"  iu  twenty-four  houi*s.  We  are  mined 
ui  the  orange  culture  if  tiiey  coutiuue. 

Inconsequence  of  this  letter  from  Mr.  Carson,  we  endeavored  to  find, 
during  a  subsequent  trip  to  Florida,  instances  of  similar  injuries ;  but 
*re  unable  to  rei)ort  any  from  personal  observations.  However,  the 
'^•bug  was  repeatedly  pointed  out  to  us  by  men  of  intelligence  and 
^uraie  observation  as  being  an  insect  which  infests  oranges  in  the 
"tanner  described.  The  principal  injury  seems  to  have  been  done  where 
^tton  was  planted  in  close  proximity  to  the  orange  groves.  Mr.  Sam- 
Jjn»of  Micanopy,  informed  us  that  one  season  he  planted  cotton  between 
w*6  rows  of  his  grove,  and  lost  nine-tenths  of  his  crop  of  oranges  in  con- 
JJQuence.  Some  trees  shed  every  orange.  He  stated  that  the  puncture 
^  the  bug  looked  like  a  mosquito  bite,  a  minute  sting,  about  which 
^®  orange  changed  color,  becoming  yellow  (the  orange  being  gi^een). 
**ter  the  orange  would  drop,  and  upon  examination  the  pulp  would  be 
^d  to  be  rotten. 

I  first  met  with  the  cotton-stainer  at  Rock  Ledge.  It  was  then  quite 
J'^mon  on  the  leaves  of  guava,  which  were  infested  by  a  mealy  bug 
^^ylopius,  sp.).  The  cotton-stainers  were  feeding  busily,  but  whether 
^^  upon  the  sweet  excretion  of  the  mealy  bug  or  upon  the  leaves  of 
^  pl^t)  I  was  unable  to  judge.    At  Maitland,  Orange  County,  I  found 
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it  quite  abundantly  upon  a  native  species  of  rose  mallow  {HibiscuSj  sp.)- 
and  also  upon  a  foreign  introduced  species  {R,  fulgidius).  I  was  in, 
formed  that  it  was  very  abundant  upon  plants  of  this  genus  along  tho 
Saint  John's  River. 

The  eggs  of  the  cotton-stainer  were  sent  to  the  department  in  April, 
by  Mr.  H.  S.  Williams,  of  Rock  Ledge,  Fla.  They  were  laid  in  a  group 
of  twenty-one  upon  the  under  side  of  an  orange  leaf.  They  were  amber 
colored  and  oval  in  shape.  Tho  young  bugs  made  their  exit  through 
nearly  circular  holes  on  the  upper  side,  near  one  end.  The  eggs  appear 
smooth  and  glistening  to  the  naked  eye,  but  an  examination  with  a  lens 
shows  them  to  be  densely  covered  with  hexagonal  impressions.  The 
young  bugs  are  bright  red,"  with  black  legs  and  antennae.  In  form  they 
resemble  the  adults,  but  are  wingless. 

As  to  remedies,  the  only  ones  wliich  have  been  suggested  were  given 
by  Mr.  Glover  in  the  annual  report  of  this  department  for  1876.  Mr 
Glover  says : 

These  insocts  being  in  the  habit  of  collecting  together  where  there  were  splinters  or 
fragments  of  sngar-cane  on  the*  gronnd,  ailvantage  was  taken  of  this  fact  to  dra'v^ 
them  together  by  means  of  small  chii>s  of  sugar-cane  laid  upon  the  earth  near  the 
plants,  whera  tlicy  were  at  once  destroyed  by  means  of  boiling  water.  They  also  ooi 
lect  aronnd.  heaps  of  cotton-seod,  whore  they  may  bo  readily  destroyed  at  the  com- 
mencement of  cold  weather.  Small  hoax)s  of  refuse  trash,  dried  comstalksi  or  especially 
of  crushed  sugar-cane  may  be  made  in  various  parts  of  tho  plantation  in  the  Tioinity 
of  the  plants ;  under  these  the  iusect-s  take  shelter  from  the  cold,  and  when  a  sufficient 
quantity  of  the  bugs  is  thus  drawn  together,  the  various  heaps  may  be  lired  and  the 
insects  destroyed  with  the  trash.  A  very  cold  morning,  however,  should  be  seleotedi 
and  the  fire  made  before  the  insects  have  been  thawed  into  life  and  vigor  by  the  heat 
of  the  sun ;  and  especially  all  dead  trees,  rotten  stumps,  and  weeds  in  the  vicinity  of 
the  field  should  be  bunied  or  otherwise  <lo8troyed,  as  tliey  afFord  a  comfortable  shelter 
for  all  sorts  of  noxious  insects.  Crushed  sugar-cane  (bagasse)  mixed  with  some  poison 
(say  Paris  green),  if  imbibed  by  these  insects,  would  no  doubt  destroy  many  of  theniy 
but  might  also  be  taken  by  domestic  poultry  or  hogs. 

The  ill-advisability  of  planting  cotton  in  close  proximity  to  orange 
groves  Trill  be  readily  seen,  wliile  the  ne<M?ssity  of  destroying  the  rose 
mallows  in  the  vicinity  is  just  as  perceptible.    I  was  forcibly  struck  with 
the  attraction  which  piles  of  cotton-seed  possess  for  the  bugs,  and  think 
it  probable  that  small  lieaps  of  this  seed  in  different  parts  of  the  grove 
will  prove  a  most  eili(jient  trap  for  them.    I  saw  this  insect  gathe^d  in 
almost  incalcnble  numbers  upon  such  a  heaj)  at  Maitland,  Fla.;  when  so 
gathered  they  (jould  easily  be  destroyed  by  pouring  hot  water  upon  them. 
From  the  color  of  these  insects  it  was  thoucfht  many  years  ago  that  a 
3ers  iceable  red  dye  niip^ht  be  niade  from  their  expressed  juices.    Ex- 
'^'^rimenta  were  made  by  Dr.  Charles  T.  Jackson,  of  Boston,  who  dis- 
covered that  wliile  no  red  dye  could  be  obtained,  the  whole  sabat-anceof 
lie  insect  could  be  converted  into  a  rich  orange-yellow  dye,  which  was 
•eadily  fixed  on  woolen  or  silken  fabrics  by  the  alum  mordant  liqaor. 
'"he  ciotli,  previously  boiled  in  a  solution  made  by  adding  two  onnces  of 
tium  to  a  gallon  of  water,  was  dipp<Hl  into  solution  of  the  insects  made 
>y  (]iKv-ai— iQg  them  in  boiling  nitric  acid.    After  this  the  clotii  was 
<oak*       I  a  solution  of  half  a  pint  of  ammonia  added  to  a  gallon  of 
Y^fn         'u>  yellow  color  produced  also  answered  excellently  as  a  basis 
o    ,.  ...    -..(1  brown  dyes.* 

iiv,.4c*v.i0us  bug,  known  as  Lepiocoriza  tipuloides  Latr.,  was  also  fre 
it!u  vly  fdmnd  upon  the  orange  tree,  and  bears  moreorlessof  aresemblanc 
^  the  red-bug  in  size  and  coloration.    It  is  slenderer  than  the  red-bng  and 
^ns  longer  limbs,  its  name,  tipuloideSj  being  doubtless  giveii  to  it  from 
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this  fByct^  The  red  color  is  lighter  than  on  the  red-bug,  and  the  back 
lacks  the  Saint  Andrews  cross  which  characterizes  the  other.  The  Lepto- 
tmiaa  does  no  harm  to  the  crop  whatsoever,  but  preys  upon  the  different 
insects  to  "be  found  upon  the  trees.  True,  it  is  not  as  discriminating  as 
it  might  be,  and  frequently  devours  the  beneficial  CJirysopa  larvae,  but 
its  good  qualities  undoubtedly  outweigh  its  bad,  and  it  should  not  be 
destroyed  with  its  injurious  relative. 

THE  OKANGE-LEAF  NOTHRIS. 

{Kothris  citrifoUellaj  Chambers  [n.  sp.] .) 
Order  Lepidoptera  ;  family  Tineidae. 

Webbing  together  the  half-grown  leaves  of  new  shoots  of  the  orange,  eating  the 
leaves  and  destroying  the  bad ;  a  cylindrical  yellow  worm,  with  black  head  and 
first  segment,  dropping  by  a  thread  when  disturbed. 

Specimens  of  this  insect  were  last  summer  received  from  Brevard 
County,  Florida.  We  do  not  know  enough  of  its  habits  at  present  to 
do  more  than  describe  it  and  its  method  of  work. 

According  to  Mr.  H.  S.  Williams,  of  Rock  Ledge,  the  larvae  have  been 
very  injurious  to  the  orange  trees  in  his  vicinity.  They  infest  the  young 
leaves  of  the  new  growth.  These  they  web  together  by  a  delicate  white 
silken  web,  and  feed  upon  the  bud,  entirely  stopping  the  growth  of  the 
shoot.  If  toturbed,  the  worm  drops  by  a  thread.  It  is  very  active, 
and  when  removed  from  its  web  runs  quite  quickly. 

The  full-grown  larva  measures  about  12"^°*  (i  inch)  in  length.  It  is 
y^owish  in  color,  with  the  head  and  first  thoracic  segment  black  and 
somewhat  x)olished.  The  posterior  margin  of  the  black  thorax  is  pale- 
yellow-  The  anal  plate  and  legs  are  polished  yellow,  with  tiie  scatter^ 
hairs  upon  the  former  blackish ;  all  other  hairs  are  yellow.  The  first 
pair  of  legs  is  black  and  the  rest  yellow. 

When  ready  to  pupate,  the  larva  rolls  a  leaf  around  itself  and  spins 
a  delicate  silken  cocoon,  in  which  it  transforms  to  a  rather  stout,  dark- 
hrown  chrysalis.  There  is  nothing  so  characteristic  about  the  chrysalis 
as  to  merit  description.  The  moths  emerged  from  August  25  to  Septem- 
Iwf  5,    The  following  is  Mr.  Chambers's  characterization  of  the  species : 

KOTHIOS  CTTRIFOLIELLA,  n.  sp. 

It  is  possible  that  this  species  may  already  be  known  in  Sonthern  Europe,  or  in 
<rtber  oiange-growing  coantries ;  but  I  have  met  with  no  account  of  it  in  any  work  to 
^ch  I  have  access.  If  known,  it  ought  to  be  found  in  Mr.  Stainton's  ^'Tincina  of 
2^eni  Europe,"  but  I  have  been  nnable  to  find  any  copy  of  this  work  in  this  coun- 
^*  A  note  addressed  some  months  ago  to  Mr.  Stainton  remains  unanswered.  As  the 
"Pj^^  is  eertainly  new  in  this  country,  and  I  have  not  been  able  to  hear  of  it  else- 
5w,  I  describe  it  as  new.  Yet,  if  the  orange  is  its  only^  food-plant  (and  none  other 
j*«iu>irn  as  yet),  and  the  orange  is  not  indigenous  here,  it  is  probable  that  the  insect 
^been  imported  with  its  food-plant,  and,  even  if  it  is  as  yet  undescribed,  will  be 
"^  in  other  orange-growing  countries. 

The  moth  is  ochreous-^ray,  or  more  properly,  perhaps,  grayish-ochreous  (under  a  lens 
?i8ochreoiis  dusted  with  fuscous).  Outer  surface  of  the  second  joint  of  the  palpi 
Jjj^  except  the  anterior  margin  of  the  tuft,  which  is  pale-ochreous^  fiM)m  the  mid- 
**  of  which  springs  the  acicular  third  joint,  which  is  pale-ochreous  tipped  with  fus- 
?^  tnd  is  longer  than  the  second  joint.  On  the  disc  of  the  fore  wings,  at  about  the 
Jj*!^  fourth  of  uie  wing-length,  is  a  short,  obscure,  oblic^ue,  reddish,  fuscous  streak,  be- 
^which  is  a  smaU  brown  discal  spot,  with  another  bke  it  placed  opposite  to  it  and 
r^l^hins  the  fold ;  further  back  on  the  disc  are  two  similar  brown  spots,  and  a  little 
^^iP^back,  on  the  dorsal  margin  at  the  end  of  the  fold,  in  a  much  larger  spot  or 
gt^of  the  same  color ;  behind  the  discal  nervure  the  win^  is  paler  and  shows  indis- 
^l^a  waTy,  transverse,  fuscous  streak,  and  there  are  five  circular  black  spots  around 
^  i^ieil  margin;  the  cilia  are  pale  fuscous.     HinfL  wings  palfe-grayish  fuscous^ 
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scftTcely  excised  beneath  the  tip.  The  antennae  are  minutely  peotinated  and  miero- 
Bcopically  pubescent,  ochreons,  dotted  with  foscoos  on  the  npper  saTfaoe,  and  with 
the  npper  Hurface  of  the  basal  joint  fuscous.  Abdomen  ochreons  dotted  with  fuecone. 
Legs  staiued  with  fuscous  on  their  anterior  surfaces.  Al.  exp.  -f^  inch  (17  to  20<>».y 
J.  XI.  C). 

Note. — Since  the  above  description  of  N.  citrifoliella  was  prepared,  I  have  received 
a  note  from  Mr.  Stainton,  in  which  he  states  that  *^  The  Notliris  from  leaf  bads  of 
orange  trees  is  something  quite  unknown  to  me.  Your  sketch  of  the  fore  wing  is  quite 
in  the  style  of  y.  Durdhaniella." 

■ 

THE  CHANGE  CASE-BEARING  TINEID. 

{Coleotechnites  citrieUay  Chambers  [new  species].) 

Order  Lepidoptera;  family  Tineidab. 

At  Manatee,  Fla.,  in  the  latter  part  of  April,  I  fonnd  npon  the  tmnk 
of  an  orange  tree  the  ca«e  of  a  Tiueid  larva.  This  case  was  rather  slen- 
der, 11"™  (.43  inch)  long,  and  rather  pointed  at  the  hinder  extremity. 
It  was  dark  gray  in  color,  re'sembling  the  bark  upon  which  it  was  found, 
and  was  apparently  composed  of  Rmall  bits  of  lichens  and  exoremental 
pellets,  with  much  gray  silk.  The  moth  issued  March  6,  and  upon 
being  referred  to  Mr.  Chambers  proved  to  be  a  new  si)ecies  representing 
a  new  genus.    The  following  are  Mr.  Chambers'  descrix)tions: 

COLEOTECHNITES  Chamhors  (new  genns). 

Fore  wings  lanceolate;  the  cell  closed ;  the  snhcostal  gives  off  a  hranch  ahont  its 
middle  and  then  others  near  to  its  tip;  the  lavSt  one  giving  off  a  hranch  hehind  which 
it  hecomes  furcate  with  one  hranch  to  each  margin ;  median  two  hranched,  and  the 
discal  sends  a  hranch  to  the  dorsal  margin.  Suhmedian  furcate  at  the  haee.  Hind 
wings  ahout  as  wide  as  fore  wings;  cell  indistinctly  closed;  snhcostal  with  a  hranoh 
to  each  margin  hefore  the  tip;  median  then  hranches,  a  single  iliscal  hranch;  sub- 
median  and  internal  veins  iuditilinct ;  two  folds  through  the  discal  cell;  hind  matgia 
somewhat  excavated  beneath  the  tip 

Head  depressed;  forehead  ohtu.sH;  tongue  moderately  long;  no  maxillary  palpi; 
labial  palpi  porrectcd,  the  second  joint  with  a  tuft  which  spreads  both  above  and  be* 
low  the  apex ;  third  joint  deilexed,  shorter  than  the  second ;  antennae  simplei  more 
than  half  as  long  as  the  fore  wings. 

C.  ciTRDfiLLA  Chambers  (n.  sp.)* 

Pale  sordid  ochreons ;  there  is  a  fuscous  spot  near  the  top  of  the  third  palpal  Joint; 
antennae  pale  sordid  ochreons  annulate  witb  fuscous ;  fore  wings  pale  sordid  ochreons 
irrorate  with  fuscous  (especially  so  along  the  disc)  but  paU'.r  on  the  dorsal  margin. 
There  are  three  dark-brown  or  blackish  t)blique  costal  streaks  reaching  the  middle 
and  then  produced  backwards,  the  last  one  produced  back  to  the  apex.  The  fizst  of 
those  streaks  is  near  the  base  of  the  wing,  and  extends  along  the  coata  to  the  bate, 
the  second  before  the  middle,  and  the  third  at  about  the  apical  third  of  the  wing 
length.  The  a])ical  part  of  the  wiug  is  darker  than  the  remainder.  Abdomen  ana 
legs  pale  sordid  ochreous,  the  latter  aimulate  with  fuscous  and  the  first  and  eecond 
pairs  dark  fuscous  on  their  anterior  surfaces.  Al.  ex.  not  quite  half  an  iuoh.— Ftm 
Florida. 

Professor  Comstock  informs  me  Ihat  the  larva  lives  in  a  case,  of  which  he  sent 
an  example,  and  that  it  feeds  upon  the  orauge.    The  case  is  an  oblong  cone  of 
lined  externally  with  fragments  of  frass  and  other  debris. 

BLASTOBASIS  CITRICOLELLA  Chambers  (new  species.) 

Order  Lepidoptera  ;  family  Tineidab. 

From  a  dry  orange  which  was  found  at  Jacksonville,  Fla.,  in  the 
tcr  i)ai  t  of  .lamiary,  and  preserv  ed  on  ac<M)unt  of  ite  lieing  infested  b^ 
ai  mnall  lM'etle(/l)7«'oocrMif/ff»c/r?</«YM«), there  iHSued  leather  anexpeotedl^ 
on  March  17  a  .small  gray  Tiueid  moth,  whie]i  was  referred  to  Mr.  OhlUKB^' 
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ben  tor  determination.    He  pronounces  it  a  new  species  of  Blastoba- 
sis,  and  characterizes  it  as  follows : 

Blastobasis  citricolella  Chambers  (n.  sp.). 

The  elongate,  rather  narrow  face,  and  the  fact  tliat  the  snhmedian  vein  of  the  fore 
whigB  gives  ofif  a  branch  to  the  dorsal  margin  from  about  its  middle  (which  I  have  not 
observed  in  any  other  Tineid),  at  lirst  inclined  me  to  separate  this  species  from  BUuto- 
boiii.  Like  B,  cooetroreZ/a,  it  has  a  large  tuft  projecting  from  the  base  of  the  basal 
joint  of  the  antenna,  and  forming  a  sort  of  eye-cap.  Head,  thorax,  and  fore  wings 
sordid,  white,  dusted  with  fuscous  on  the  wings ;  the  fuscous  scales  are  arranged  in  lon- 
gitudinal streaks  along  the  disc,  and  the  fold  is  fuscous ;  antennae  sordid  white,  annu- 
Ute  with  fuscous ;  hind  wings  and  abdomen  stramineous. 

Al.  «r.  not  quite  f  inch.  A  single  female,  said  by  Professor  Comstock  to  have  been 
bred  from  "a  dry  orange.'' 

THE  ORANGE-LEAP  NOTCHER. 

{Artipus  ftartdanu9  Horn. ) 
Order  Coleoptera  ;  family  Curculionidab. 

Eftimg  Jagged  notohes  in  the  edges  of  orange  leaves ;  a  small  whitish  snout-beetle,  i 

inch  in  length. 

In  Jnly,  1879,  specimens  of  this  beetle  were  received  from  Mr.  H.  8. 
Williams,  of  Kock  Ledge,  Fla.  He  stated  that  tliey  only  appeared  in  a 
limited  i)ortion  of  his  grove,  but  that  in  this  one  locality  they  were  very 
abnndaut.  He  said  that  he  had  killed  hundreds,  and  yet  every  morn- 
ing about  so  many  were  at  work. 

1  visited  Mr.  Williams's  place  in  the  spring  of  1880,  and  at  that  time 
the  beetles  were  still  at  work,  and  bad  spread  but  little  from  the  origi- 
nal spot.  Experiments  showed  that  they  drop  readily  whenever  the 
tree  upon  which  they  are  at  work  is  jarred,  and  hence  they  may  be  eas- 
ily caught  upon  sheets  and  destroyed,  as  is  done  with  the  common  plum 
cuiculio.    (See  Plate  III,  fig.  3.) 

WHITE  ANTS,  OR  "WOOD  LICE." 

(Termes  flavipes  Kohlar.) 
Order  Xeuroptera;  family  Termitidae. 

Girdling  the  hark  of  orange  trees  and  gnava  hushes  near  tlie  surface  of  the  ground, 
or  eatmg  out  the  interior  of  sugar-cane  and  other  plants;  numeious  small  white 
u^sects,  resembliog  ants  in  form  and  size. 

These  insects,  which  are  common  throughout  our  territory  from  Massa- 
*^tts  to  Florida,  are  usually  found  living  in  communities  in  logs, 
"^cks,  and  stumps.  Decaying  pine  wood  is  especially  liable  to  be 
attacked  by  them.  Sometimes  they  are  very  destructive  to  wooden 
"^ctures,  as  houses,  bridges,  and  fences,  and  especially  to  such  parts 
*®  are  near  the  ground. 

This  season  we  have  learned  that  they  do  not  confine  their  attacks 
I?  dead  vegetable  matter,  but  that  they  frequently  infest  and  destroy 
Jiviiig  plants.  We  received  specimens  from  Mr.  B.  F.  Weems,  of  Hous- 
^^)  Tex.,  that  were  infesting  pampas  grass  and  orange  trees ;  and  I 
p^d  them  common  throughout  Florida,  infesting  orange  trees,  guava 
*^e8.  and  sugar-cane.  In  the  last-named  SUiU\  these  insects  are 
S^rally  recognized  as  imj^ortaut  iK»sts.    Tliey  are  lluMe  known  as 

^ood  flee,''  a  name  whose  use  is  to  be  deprecated,  as  it  tends  to  create 


When  white  ants  infest  living  plants,  they  attack  that  part  which  is 
at  or  just  below  the  surface  of  the  ground.  In  the  case  of  pampas  grass, 
the  base  of  the  stalk  is  hollowed:  with  woody  plants,  as  orange  trees 
and  guava  bushes,  the  bark  of  tlie  base  of  the  trunk  is  eaten,  and  fre- 
quently the  tree  is' completely  girdled;  with  sugar-cane,  the  most  serious 
injury  is  the  destruction  of  the  seed  cane. 

The  white  ants  may  be  destroyed  by  water  heated  sufficiently  to  kill 
the  insects  without  injury  to  the  infested  plants.  In  the  case  of  orange 
trees,  much  can  be  done  to  prevent  the  attacks  of  these  insects.  My 
experience  convinces  me  that  it  is  those  trees  about  the  crown  of  whose 
roots  the  soil  has  been  heaped  that  are  most  liable  to  become  infested. 
It  follows  that  care  should  be  taken  to  remove  such  soil  immediately 
alter  each  cultivation  of  the  grove,  leaving  the  crown  of  the  roots  ex- 
posed. It  is  also  important  to  remove  all  old  wood,  e8i)ecially  pine, 
from  near  the  trees,  as  such  wood  is  liable  to  become  infested  and  the 
white  ants  to  spread  from  it  to  the  orange  trees. 

TWO  NEW  PARASITES  ON  ORANGE  INSECTS. 

The  leaves  of  the  terminal  twigs  of  orange  trees  are  frequently  in- 
fested, especially  in  the  spring,  by  numerous  dark-green  plant-lice, 
which  do  considerable  injury  by  checking  the  growth  of  the  young 
shoots.  At  Eock  Ledge,  Fla.,  I  found  that  these  plant-lice  were  de- 
stroyed in  great  numbers  by  a  small  black  Ichneumon  fly,  a  description 
of  which  has  not  heretofore  been  published.  I  bred  the  same  species 
from  plant-lice  infesting  the  cotton  plant,  and  from  the  common  grain 
plant-louse  {Aphis  avenae).  The  specimens  w^ere  referred  to  Mr,  E.  T. 
Oresson,  who  prepared  the  following  characterization  of  ttie  species: 

Trioxys  testaceipes  Cresson  ^n.  sp.)- 

Female. — ^Piceous  or  shining  black,  Binooth  and  polishod,  impnnctured ;  mandibles 
and  palpi  pale ;  antennae  brownish-black,  sometimes  more  or  less  palo  beneath.  13- 
iointed,  the  joints  faintly  lluted  or  grooved,  the  last  one  longest  and  thickest;  wings 
nyaUne,  iridescent,  stigma  pale ;  legs,  including  coxae,  yellowish-tostaceous,  the  pos- 
terior pair  generally  more  or  less  fiiacous  or  blackish ;  abdomen  often  brown  or  pale 
piceous,  with  the  first,  and  sometimes  X)ai1}  of  the  second,  segment  more  or  less  testa- 
ceous.   Length,  .07  inch. 

Hab, — Rock  Ledge,  Fla.,  Selma,  Ala.,  and  Focomoke  City,  Md.  Parasitic  npon  an 
aphid  infesting  twigs  of  orange,  an  aphid  on  the  cotton  plant,  and  Aphis  avenae  Fabr. 

Another  undescribed  species  of  Ichneumon  fly  was  bred  from  cocoons 
which  I  found  upon  an  orange  leaf  at  liock  Ledge,  Fla.  This  ^>eci6S 
is  probably  parasitic  on  some  larvae  infesting  the  orange  tree.  It  was 
also  referred  to  Mr.  Cresson,  who  characterizes  it  as  follows : 

PoLYSPniNCTA  ALBIPE8  Cressou  (n.  8p.). 

Male. — Sanguineous,  smooth  and  polished;  head  black;  clypeos,  mandibles  and  paJ^r 
white :  antennae  long,  slender,  black ;  tegulae  and  dot  before,  white ;  winos  hyallnSb 
subiridescent,  nervures  and  stigma  fuscous;  legs,  including  coxae,  white,  tips  of  tani 
blackish ;  second  and  following  segments  of  abdomen  with  a  transverse  black  soot  on 
each  side  at  tip,  and  a  transvei-so  deeply  imitressed  line  near  base  and  apex,  tbe  latml 
middle  being  therefoi-e  more  or  less  swollen ;  basal  segiueut  with  a  median  shallow 

Eroove  above,  and  a  short,  stout  tubercle  on  each  side :   venter  yellowish-wUtSi 
ength,  .28  inch. 
Mab. — Book  Ledge,  Florida.    Found  on  an  orange  leaf. 
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THE  PALMETTOLEAF  MDSnSE. 

{Lavema  sdbalella  Chambers  [new  species].) 

Order  Lepidopteba  ^  family  Tineidae. 

« 

Feeding  in  small  companies  npon  the  npper  surface  of  the  leaf  of  the  saw-palmetto, 
under  a  silken  covering,  cylindrical  white  larvae  with  longitudinal  brown  stripes, 
yellow  heads,  and  yellow  hrst  segments.    (PI.  II,  fig.  1.) 

In  the  spring  of  1879  specimens  of  a  leaf  miner  on  the  leaves  of  the 
saw-palmetto  (Sabal  serrulata)  were  sent  to  the  department  by  Mr 
Schwarz,  from  Florida.  Dnring  the  summer  the  moth  was  sent  to  Mr 
Chambers  for  identification,  but  it  proved  to  be  a  new  species.  He  ac 
cordingly  named  it^  and  his  characterization  of  the  species  is  appended 
During  my  entomological  excurrion  to  Florida  in  January  and  Febru 
ar^",  1880, 1  again  met  with  the  species,  and  collected  many  specimens 
in  all  stages.  Along  the  Transit  Railroad,  between  Fernandina  and 
Baldwin,  it  was  very  common,  and  in  other  parts  of  the  State  it  was  oc- 
casionally seen.  In  a  few  instances  I  found  this  species  feeding  uxK)n 
the  leaves  of  the  young  cabbage  palmetto  {Sabal  palmetto). 

The  larva  feeds  upon  the  upper  surface  of  the  leaf,  destroying  the 
upper  skin  and  the  fleshy  part  of  the  leaf,  leaving  the  lower  skm  un- 
touched.   I  have  never  found  it  feeding  upon  the  under  surface.    The 
larvae  are  social  in  their  nature,  workiug  together  in  small  companies, 
several  making  a  common  nest.    This  nest  consists  simply  of  a  delicate 
sheet  of  silk,  covering  that  pait  of  the  leaf  upon  which  the  larvae  are 
working.    This  silken  sheet  is  covered  externally  with  a  layer  of  what 
appears  to  the  unaided  eye  like  sawdust,  but  which  is  in  reality  a  mass 
of  the  excrementitious  pellets  of  the  larvae.    The  true  nature  of  the 
work  is  thus  concealed,  both  the  silken  covering  and  the  larvae  them- 
selves being  hidden  from  view.    The  nest  is  always  kept  extended  be- 
yond the  eaten  portion,  so  that  the  lai^vae  aie  under  cover  while  eating. 
Both  the  disk  and  the  terminal  portions  of  the  leaf  are  infested,    hx 
nwmy  cases  the  latter  were  fastened  together  lengthwise,  as  if  they  had 
never  been  unfolded,  or  had  been  drawn  together.    From  the  line  of 
imion  the  excrement  always  projects. 

The  average  length  of  the  full-grown  larvae  is  about  14"".  (.65  inch). 
They  are  comparatively  slender  and  subcylindrical  in  form.  The  ground 
color  is  white  tiuged  with  yellow,  the  head  and  prothoracic  shield  being 
*  darker  yellow  and  the  mandibles  brown.  Extending  longitudinally 
^p  prothorax  to  anus  are  eight  somewhat  irregular,  reddish-brown 
^pes,  at  equal  distances  apart  around  the  whole  body.  These  stripes 
Slow  more  pronounced  as  the  larva  increases  in  age.  The  larvae  are 
J^ve  in  their  movements,  and  when  removed  from  their  mines  drop 
'^^dily  by  a  thread.  A  strange  peculiarity  of  the  color  of  the  brown 
jWpes  is  that  upon  the  larva  lieing  placed  in  alcohol  they  change  to  a 
WUiant  pink  or  rose  color.  The  same  effect  is  also  produced  when  they 
^  mounted  in  Canada  balsam. 

The  chr>  salis  is  formal  under  the  silken  covering.  It  is  about  8"" 
(A  inch)  in  length  and  is  rather  slender.  The  abdomen  is  reddish  and 
^«^  wing-covers  yellowish  brown.  It  is  smooth  and  shining.  The  wing 
^^ths  extend  to  the  eighth  abdomnial  segnient. 

The  moth  is  qni^'  large  for  a  Tineid,  tbe-ekpanse  of  the  wings  being 
15.5  »*  (J  inch.)    Its  general  color  is  a  delicate  silvery  gray,  with  a  tinge 
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of  lavender  in  some  individuals.  There  are  two  minute  black  spots  to- 
wards the  hind  margin  of  each  front  wing. 

Although  the  saw-palmetto  is  not  of  much  service  in  the  arts  at  pres- 
ent, still  it  is  used  to  a  certain  extent  in  the  manufacture  of  paper,  and 
this  utilization  bids  fair  to  ^crease.  Hence  our  leaf  miner,  although 
hardly  to  be  ranked,  as  injurious  at  present,  may  become  so  at  some  not 
far  distant  day. 

A  Chalcid  parasite  has  been  bred  from  this  insect,  which  will  be  de- 
scribed in  a  ftiture  report. 

The  following  is  Mr.  Chambers's  characterization  of  the  species : 

Lavbrna  sabalslla,  n.  sp. 

Y«ry  p^le  ocbreous  yellow,  or  perhaps  ral^bor  stramineous.  Outer  surface  of  tlje 
Boeend  joint  of  the  palpi  brown.  There  is  a  amall  brown  ftpot  on  the  fold  near  the 
hxnd  mftrgin  of  the  fore  wings,,  and  a  larger  one  at  the  #nd  of  tho  disk  near«r  to  the 
CQstAl  tbao  to  the  dorsal  margin.    Al  exp.  |  inch. 

The  wines  are  more  elongate  and  narrow  than  in  L.  gleditckiaUllaj  but  the  palpi  are 
sleiider  ana  aouminate  as  in  that  8})ccies.  .The  larva  feeds  on  the  upper  side  of  tbo 
palmetto  (Sahal)  m  Florida.  It  forms  of  its  frass  or  excremeut  large  tubes  or  gal- 
Uriat  iiodiur  which  it  lives. 

THE  RESPLENDENT  SHIELD  BEAKEB. 

{Aipidiica  8plendori/er0llaj  Clem.) 

Order  Lepidopteba  ;  family  Tineidab. 

MiQiDg  t]ie  leaves  of  apple  twice  a  year  and  cutting  out  an  oval  case,  wbloh  it  earriet 
to  the  trunk  or  limbs  and  attaches,  a  minute  whitish  footless  larva,  with  %  browoUl) 
head  and  a  yeUow-browu  spot  on  each  segment. 

It  is  not  an  uncommon  sight  in  this  latitude*  to  see  during  the  winter 
numbers  of  little  oval  disk-shaped  yellowish  bodies,  3"*"  (.1  inch) 
long,  and  bearing  a  resemblance  to  some  kind  of  seed  attached  to  the 
trunks  and  branches  of  apple  trees.  (The  general  appearance  of  these 
disks  is  shown  in  PI.  II  tig.,  2.)  If  one  of  these  is  examined  closely 
it  will  be  seen  to  consist  of  nothing  more  than  a  section  of  apx)le  leaf, 
looking  as  though  it  might  have  been  clipx)ed  from  the  leaf  by  a  punch. 
If  sufficient  curiosity  is  aroused  to  impel  one  to  a  farther  examination, 
and  if  the  disk  be  pulled  apart,  it  will  m  all  probability  be  found  to  con- 
tain a  small  yellowish  contracted  larva,  which,  had  it  been  left  undis- 
turbed, would  have  changed  to  a  chrysalis  early  the  ensuing  spring  and 
l^rter  to  a  moth. 

During  the  month  of  May,  after  the  apple  leaves  have  attained  a  suf- 
ficient sixe,  I  have  often  watched  the  briUiant  little  adult  of  this  insect 
running  about  upon  the  upper  surface  of  the  leaves  in  the  bright  •un- 
light  with  their  wings  folded  close  along  their  sides.  I  have  never  seea 
them  deposit  their  eggs,  and  this  is  probably  done  at  night.  Keither 
have  I  ever  been  able  to  find  their  unhatched  eggs,  though  the  shells 
are  plainly  observable  on  the  upjjer  side  of  the  leaf  after  the  mlue  ia 
sufficiently  far  advanced  to  show  one  where  to  look  for  them. 

The  young  larva,  hatching,  penetrates  to  the  interior  of  the  leaf 
and  begins  a  linear  mine,  which  as  it  increases  in  size  becomes  an 
irregular  blotch  obliterating  the  early  linear  portion.  The  nearly  com- 
pleted mine  bears  a  slight  resemblance  to  that  of  Tiaoheria  malifoliella* 

which  is  frequently  found  upon  the  same  leaf,  but  differs  in  the  feet  that 

^  '       '  ■  ■■■■■■ 

*  It  is  impossible  to  say  what  the  geographical  range  of  this  insect  is.  Mr*  Sanbom 
bred  it  in  Cambridge,  Dr.  Clemens  presumably  in  Philadelphia^  and  2|r,  Chftipibers  %t 
QoYingtoUi  K^. 
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ttemine  of  tlie  latter  is  only  observable  from  tlie  ni>i>or  8i«lo  of  the  leiif, 
while  that  of  our  insect  cau  be  seen  liom  both  bides  and  is  al^o  of  a 
darker  color. 

The  mine  wben  completed  is  an  inc^ilar,  frequently  more  or  less 
trianpilar,  ratb(»r  dark  colored  blolcb,  avera^in^  G  or  7'""  in  \ts  longest 
diameter  and  observable  from  both  surfaces  of  the  leaf.  Up  to  the  time 
when  the  larva  has  attained  full  growth  the  mine  is  translucent,  tlie 
oily  dark  spots  being  the  larva  itself  and  the  excremeut  which  is  col- 
lected in  an  irregular  cake  of  minute  i)ellets  in  the  region  where  the 
mine  was  first  begun.  Soon,  however,  the  transluceucy  of  tlie  broader 
end  of  the  mine  begins  to  be  obscured  in  an  oval  spot,  and  if  it  could  be 
opened  the  larva  would  be  found  busily  engaged  in  lining  both  surfaces 
of  the  leaf  with  white  silk,  mapping  out  the  size  and  8hai)e  of  its  future 
case.  After  this  lining  has  become  sufliciently  thick,  the  larva  com- 
mences to  cut  through  both  surfaces  of  the  leaf  at  the  edge  of  tlie  oval 
lining,  and  to  draw  them  together  and  fasten  them  with  silk  as  it  goes. 
^en  the  circumference  of  the  oval  has  been  cut  and  fastened,  with  the 
exception  of  a  small  portion  at  one  end,  the  larva  at  that  i)C)int  cuts 
through  the  upper  surface  alone,  partly  issues  from  its  case,  and  weaves 
a  strong  cord  of  silk  from  the  surface  of  the  leaf  on  beyond  the  mine 
back  to  the  mouth  of  the  case.  Then,  everything  being  securely  fast- 
ened, it  cuts  the  last  band  of  the  lower  membrane  which  still  remains 
fatact,  and  stands  upon  the  upper  surface  of  the  leaf  with  its  completed 
case  upon  its  back.  The  next  step  is  to  cut  the  supporting  cord,  and 
tte  laiva  is  free  to  start  upon  its  travels. 

In  walking,  the  head  and  first  three  thoracic  segments  alone  are  pro- 
truded from  the  case,  the  soft  hinder  parts  beiug  thus  protected.  The 
abdomen  with  the  inclosing  case  is  lifted  erect  in  the  air,  so  that  it  does 
BOtdrag  upon  the  insect  as  it  walks.  After  progiessing  fur  an  inch  or 
M  the  larva  usually  drops  from,  the  leaf,  spinning  a  long  silken  thread 
tt  it  falls.  In  this  way  it  either  reaches  the  gioiind,  or,  what  is  much 
more  common,  falls  upon  or  is  blown  by  the  wind  to  a  limb  or  the  trunk. 
It  travels  a  greater  or  less  distance  further  until  it  finds  what  seems  to 
it  to  be  a  proper  place,  and  there,  after  attaching  the  case  firmly  to  the 
bark  by  a  button  of  silk,  it  sooner  or  later  transforms  to  a  pupa. 

Ko  food  is  taken  after  the  case  is  begun.  The  posterior  end  of  the 
case  is  left  slightly  oi>en,  although  there  is  no  necessity  for  an  anal  open- 
ing through  which  to  pass  the  excrement,  as  in  Coleophora;  neither  is 
any  excrement  to  be  found  in  the  case,  all  having  been  left  behind  in 
the  mine.  After  fastening  its  case  permanently,  but  before  transforming 
to  the  pupa  state,  the  larva  reverses  its  position  in  the  case,  so  that  its 
head  is  towards  wliat  was  formerly  the  i>osterior  end. 

When  the  time  anives  for  the  moth  to  make  it«  exit,  the  pu])a  works 
its  way  out  through  the  posterior  slit  in  the  case  until  it  is  half  emerged, 
and  in  that  position  gives  forth  the  moth. 

Dr.  Packard*  si)eaks  of  the  forming  of  the  cases  in  the  latter  ]>art  of 
August  and  September.  Mr.  Chambers  f  also  states  this  to  bethecns- 
tomar}'  time,  and  August  was  the  month  in  which  Dr.  Clemens}  found 
them.  In  Washington,  however  (and  this  would  probably  bold  true  in 
the  field  of  Mr.  Chambers's  observations),  there  are  two  broods  in  the 
course  of  the  season.  During  the  past  summer  the  first  oases  were  ob- 
served on  July  l(i,  and  July  23  the  first  moth  issued,  and  from  this  date 
till  the  middle  of  August  they  were  continually  issuing.    This  fjvst  broixl 


•  Gaido  to  the  Study  of  Insects,  p.  355. 
t  Cauadian  Entomologist,  vol.  iii,  p.  ij23. 
I  Pioo.  Acad.  Nat.  Sci.  Pliil.,  IdCO,  p.  V4. 
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was  quite  numerous,  but  when  tbe  second  brood  began  to  make  tbek 
cases,  about  the  end  of  September,  the  apple  trees  were  a  sorry  sight  to 
the  orchardist.  I  have  frequently  counted  from  twenty-five  to  thirty 
separate  mines  in  a  single  leaf,  from  which  one  can  see  what  a  great 
drain  this  insect  must  have  caused  upon  the  vitality  of  the  plant.  In 
early  October,  when  permanent  hibernating  quarters  had  been  taken  up, 
the  tree  trunks  and  larger  branches  were  fairly  covered  with  the  clus- 
tering cases.  I  have  counted  forty-seven  on  a  spot  of  bark  not  larger 
than  a  dime.  In  the  crotches  of  the  limbs,  in  the  crevices  of  knots,  and 
in  similar  places  they  were  particularly  abundant.  They  were  also  to 
be  found  upon  the  gra^s  and  sticks  at  the  base  of  the  tree. 

The  individuals  of  the  first  brood  transform  to  pupae  almost  im- 
mediately upon  permanently  fastening  their  cases,  but  the  members  of 
the  last  brood  hibernate  in  the  larva  state.  A  case  opened  at  any  time 
during  the  winter  will  be  found  to  contain  a  short  thick  yellow  ]say'A 
differing  considerably  from  the  mining  form.  (A  descrii)tion  of  both 
forms  wHl  be  found  at  the  end  of  this  account.)  In  this  state  the  insect 
remains  until  some  time  in  March  or  April,  depending  upon  the  severity 
of  the  season,  when  it  transforms  to  the  dusky  yellow  pupa.  The  moth 
issues  a  week  or  so  after  the  pupa  is  formed.  This  season  the  first  moth 
issued  on  March  16th;  but  that  it  was  much  ahead  of  its  time  was  shown 
by  the  fact  that  not  a  leaf  was  to  be  seen  upon  the  trees. 

Food  plants. — ^At  various  times  during  the  summer  this  same  species 
was  observed  not  alone  upon  the  apple,  but  upon  several  varieties  of 
cultivated  pear  trees  and  upon  Crataegus  in  the  department  grounds. 
In  September  they  were  found  in  great  numbers  in  the  leaves  of  wild 
cherry  trees  in  an  old  cemetery  at  Alexandiia,  Va. 

Natural  enemies. — Many  of  the  cases  were  found  in  the  webs  of  nest- 
ing spiders,  upon  difierent  parts  of  the  trees,  but  whether  the  spiders 
feed  upon  them  or  whether  the  case  wpuld  protect  them  it  is  hard  to 
say.  The  moths,  however,  would  probably  be  unable  to  issue  from  the 
cases  thus  caught. 

Large  numbers  were  destroyed  by  ants.  I  have  repeatedly  observed 
two  or  more  ants  take  hold  of  a  case  on  opposite  sides  and  tear  itopeu, 
either  devouring  or  carrying  oil'  the  inclosed  larva  or  pupa. 

Two  hymenopterous  parasites  have  been  bred  from  the  cases  of  the 
resplendent  shield  bearer,  the  one  a  Microgaster,  in  large  numbers,  and 
the  other  a  Ghalcid  in  but  a  single  instance. 

Bemedies. — Obviously  the  only  remedy  for  this  insect,  when  its  inju- 
ries have  become  severe  enough  to  attract  attention,  is  to  destroy  the 
cases  in  the  winter  time.  The  baik  of  the  tree  can  be  slightly  scraped 
and  many  thus  destroyed,  or  it  can  be  painted  over  with  some  insectici- 
dal  solution.  A  mixture  of  kerosene  and  water  in  the  proportion  of 
about  3  to  100  by  volume,  put  on  with  a  wbitewash  brush  or  8i)rayed 
from  a  fountain  pump,  would  probably  prove  etticacious.  A  mixture  of 
lime  and  8ul[)hur  in  the  proi)ortions  of  one-half  bushel  shell  lime  to  six 
pounds  powdered  sulphur,  dissolved  and  brought  to  the  consistency  of 
a  whitewash  with  hot  water,  wa^  applied  to  the  trees  in  the  department 
grounds  last  fall.  It  had  the  efi'ect  of  killing  all  of  these  case  bearers 
which  it  reached,  and  undoubtedly  destroyed  all  of  the  woi>lly  apple 
lice  (Eriosoma  lanigcra  Hausmann)  which  were  above  ground,  as  well  as 
all  the  bark  lice  {Mytilaspis  pomicortieis  liiley)  which  it  touched.  It  is 
also  claimed  for  this  mixtui^e  that  it  has  a  beneficial  efi'ect  in  warding 
off  the  so-called  '^blight." 

These  remedies  can,  however,  simply  aim  at  a  greater  or  less  reduo- 
tion  of  the  numbers.    Is  othing  like  an  extermination  can  be  hoped  for 
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mless  througli  parasites,  owing  to  tho  numerous  food-plants  of  this  in- 
sect No  matter  liow  tho  Avork  of  destruction  Js  peilbrmod  upon  tho 
^plc,  the  trees  will  he  restoc-ked  from  tho  wihl  cherry  or  some  other 
plimt  difficult  to  reach. 

We  append  a  description  of  tlie  larva  and  chrysalis,  and  quote  Dr. 
Olemens'S  description  of  the  adult,  to  enable  readers  to  recognize  the 
insect 

ASPmiSCA  SPUENDORIFERELLA.  Clcm. 

Adult. — Head  golden.  Antennae  fuscous,  tinged  witli  golden.  Fore-wings,  from 
tliebase  to  tlie  middle,  leaden  gray,  with  a  splendent  lustre,  and  from  the  middle  to 
the  tip  golden,  with  a  broad,  nearly  sti-aight,  metallic  silvery  streak  extending  from 
thecosta  near  the  tip  to  the  middle  of  the  wing,  and  dark  margined  on  both  sides. 
This  is  nearly  joined  by  a  dorsal  streak  of  the  same  hue  almost  opposite  to  it,  with  con- 
verffing  dark  margins,  und  with  a  blotch  of  dark-brown  scales  adjoining, it  behind. 
In  tii6  costo-apical  cilia  is  a  short,  blackish-brown  streak  parallel  to  the  dark  margin 
of  the  silvery  costal  streak.  At  the  tip  is  a  black  apical  spot,  with  metallic  silvery 
acales  in  its  center,  and  a  few  silvery  scales  in  the  cilia  above  and  beneath  it.  A 
blackish-brown  hinder  marginal  line  in  the  cilia,  interrupted  by  a  silvery  streak  in 
the  cUia  beneath  the  apical  spot,  and  tlie  ciiia  yellowi^h-bro^vn.  Hind- wings  lea<len 
£ny :  cilia  yellowish-brown. 

AU^rovm  mining  larva. — Length  3"""  (.12  inch).  Head  small,  sliort,  oval,  retrac- 
lalo.  First  thoracic  segment  twice  as  wi«le  as  head;  widest  behind,  rounding  to  base 
€>f  head.  Second  thoracic  segment  wider  than  first,  but  only  two-thirds  as  broad. 
Third  thoracic  seorment  narrower  than  second;  succeeding  segments  gradually  dimin- 
lahing  in  size.  General  color  light  yellowish-brown.  Ileaddark;  first  thoracic  seg- 
ment with  a  broad  brownish  disk,  leaving  a  narrow  yellowish  band  around  border; 
Beoond  and  third  thoracic  segments  each  with  a  similar  brown  disk,  with  two  largo 
tranBTersely-oval  yeUow  spow;  abdominal  segments  1  to  6  luave  each  an  irregular 
Inrown  spot  in  the  middle.  No  true  legs  present.  The  oval  yellow  spots  on  the  sec- 
ond and  third  thoracic  segments  are  cup-like  depressions,  dorsal  and  ventral,  which  aid 
in  locomotion.  There  are  also  stronjrly-raarked  integumental  folds  laterally  and  at  the 
anna,  which  act  as  prolegs.  Projecting  laterally  from  each  of  the  thoracic  segments 
sre  fonr  hairs,  two  on  each  side ;  and  from  each  abdominal  segment  except  the  last, 
fine  projects  on  each  side.  Around  tho  anus  there  are  ten  hairs,  each  springing  from 
A  smidl  tubercle.  Joints  of  segment.^  quite  strongly  marked.  Upon  the  ventral  side 
of  the  prolhoracio  segment  is  a  transverse  slightly  recurved  tow  of  from  twenty  to 
twenty-fivo  small  pointed  tubercles. 

Hibemaiing  larva. — Length  l.T"^"* ;  width  .7""".  Broad,  stout,  sides snbparallel ;  ends 
•nbeqnal.  Head  entirely  retracted  in  prothoracic  segment.  Distinction  between  seg- 
ments not  nearly  so  marked  as  with  mining  form.  General  color  rich  straw.  The  only 
marking  is  a  narrow  brown  curved  line  on  the  under  side  of  the  prothoracic  segment. 
No  lateral  hairs  observ.ible. 

Chrysalis. — Length  l.S"*"^.  In  profile  the  venter  is  straight  and  the  dorsum  con- 
riderably  arched.  Wing-sheaths  and  posterior  t.arsal  sheaths  extending  to  end  of 
abdomen.  Antennal  sheaths  short,  ending  nearly  even  with  anterior  tarsal  sheaths. 
Head  more  elongated  and  more  strongly  differentiated  from  thorax  dorsally  than  is 
nmiaL  No  spines  of  any  kind  observable.  Color:  Abdomen  light-yeUow,  blackish  at 
anns;  eyes  large  and  black ;  wing-covers,  leg  and  antennal  sheaths,  dorsum  of  thorax, 
ndiiMul  smoky, 'darker  on  forehead  than  elsewhere. 

THE  GRAPEVrfnB  FLEA-BEETLE. 

Oraptodera  [Haltioa]  chalybea^  Uliger. 

Order  ColeopteeA:  family  CHBYSOMELroAE. 

Eating  into  tho  buds  in  early  spring,  and,  later,  gnawing  holes  into  the  leaves,  a  small 
steel-blue  jumping  beetle.  In  May  and  June  the  brown  sluggish  larvae  upon  the 
npper  surfiice,  also  eating  irregular  holes,  and  frequently  skeletonizing  the  leaf. 

So  much  injury  lias  been  done  by  this  celebrated  pest  during  the  past 
season,  and  so  little  seems  to  be  known  concerning  its  habits  amongst 
those  of  our  correspondents  who  have  been  the  worst  afflicted  by  it,  that 
▼e  feel  constrained  to  give  in  brief  a  resuni6  of  its  natural  history,  fig- 
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nring  it  anew  in  all  stages,  and  giving  such  advice  as  we  may  be  able 
in  the  8lmpe  of  remedies.    (Plate  III,  tigs.  1,  2.) 

The  grapevine  flea-boetle  was  first  described  in  1807,  by  Karl  Illiger,* 
firom  specimens  hibeled  Georgia  and  Pennsylvania.  Its  transformations 
were  lirst  set  forth  by  David  Thomas,  in  Silliman's  Jonrnal,  vol.  xxvi, 
from  observations  made  in  Central  New  York.  Nearly  all  the  subse- 
quent writers  ux^on  economic  entomology  have  given  it  greater  or  less 
mention. 

The  greatest  damage  which  is  done  by  the  flea  beetle  is,  perhaps,  the 
eating  of  the  vine  buds  early  in  spring.  The  adult  beetles  hibernate  in 
great  numbers  under  the  rough  bark  of  the  supporting  posts,  under  the 
outer  bark  at  the  base  of  the  vines  themselves,  in  the  joints  of  neighbor- 
ing fences,  under  sticks,  stones,  or  logs  upon  the  ground,  in  any  crevice, 
in  fact,  which  will  afford  them  shelter.  During  the  first  warm  days  of  the 
spring,  as  the  buds  are  beginning  to  swell  and  burst,  these  pests  leave 
their  winter-quarters  and,  in  the  middle  of  the  day,  when  the  sun  is 
shining  brightly,  fly  or  jumj)  to  the  nearCvSt  vine.  Tbey  then  gnaw  un- 
sightly holes  into  the  opening  buds,  often  boring  in  so  far  that  they  are 
almost  hidden  from  view.  In  a  vineyard  of  many  acres  we  have  seen 
dozens  of  buds  upon  every  vine  thus  destroyed. 

The  beetle  is  sn^all,  measuring  only  from  4  to  5*"  (less  than  one-fifbh 
of  an  inch)  in  length.  Its  color  is  dark  steel-blue,  varying  occasionally 
to  purplish  or  even  brown.  The  characteristic  which  is  at  once  noticed, 
and  which  has  gained  it  its  poi)ular  name,  is  its  i)ower  of  jumping  like 
a  flea.  For  this  purpose  its  hind  thighs  are  much  enlarged.  like  many 
others  of  its  family  {Chrysomelid^e  or  leaf  beetles),  it  has  the  habit  of 
feigning  death  when  disturbed,  and  will  jump  or  drop  from  a  vine  upon 
which  it  is  at  work  if  the  vine  be  shaken.  After  their  first  hunger  ia 
satisfied  tl>o  beetles  pair,  and,  as  soon  as  the  leaves  have  become  un- 
folded, the  fenuiles  begin  to  dei)Osit  their  eggs. 

The  egK'^7  wbicili  are  a  long  oval  in  shape,  measure  on  an  average  .65"* 
(.03  inch)  in  length.  They  are  straw  colored,  and  are  laid  in  irregular 
clumps  of  four  or  five,  more  or  less,  both  upon  the  ux>per  and  under 
sides  of  the  leaf.  Karely  a  few  eggs  are  to  be  found  upon  the  unopened 
bud»,  and  the  beetles,  if  caught  early  in  the  season  and  kei)t  in  confine- 
ment, will  ovi])osit  profusely  upon  any  substance  whatsoever.  Some  time 
in  May,  the  date  varying  considerably,  the  young  larvae  hatch  from  the 
eggs.  They  are  dark  brown  in  color,  and  have  six  hirgo  thoracic  legs 
and  one  anal  proleg.  They  feed  usually  upon  the  upper  side  of  the 
leaf,  eating  inegular  holes  through,  and  gradually  skeletonizing  it  down 
to  the  main  ribs,  it  requires,  in  this  latitude,  from  thr^  weeks  to  a 
month  for  them  to  attain  full  growth.  With  an  insect  which  has  such 
a  wide  northern  and  soiitheni  range  as  this  it  is  impossible  to  make  any 
definite  statements  with  regard  to  length  of  stages  or  even  number  of 
broods.  As  an  exiHn])le  of  this  we  may  refer  to  tiie  letter  of  Mr.  W.  F. 
Parker,  of  Tebeauvilk*,  Ga.,  quoted  later,  wherein  he  states  that  the 
young  larvae  were  at  work  on  his  vines  March  15. 

The  full-grown  larvae  (PI.  Ill,  figs.  1  and  2)  are  lighter  in  color  than 
are  the  young,  being  of  a  chestnut  brown,  and  are  i)aler  below  than  above. 
Tlieir  a\era<;e  length  is  0'"""  (.3.")4  inch).  Each  segment  above  has  two 
transverse  rows  of  six  black  spots,  each  spot  giving  rise  to  a  hair.  The 
thoracic  legs  are  dark  brown,  and  the  anal  proj)  leg  is  yellowish.  When 
they  have  i(  d  sufficiently  the  larvae  droj)  from  the  vines,  and,  after  work- 
ing their  way  for  a  short  distance  under  ground  (two  or  three  inches) 
they  form  a  smooth  cavity  around  themselves  and  transform  to  pupae. 

*  lUiger^i  Magazin/iir  IntektenkundCg  yoL  yi,  p,  115. 
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The  pupae  aro  about  4"'°  (.15  inch)  in  length,  and  are  yellowish  brown 
in  cofer.  In  this  state  they  remain  from  two  to  three  weeks,  when  the 
perfect  beetles  emergfe.  It  has  been  universally  stated  by  authors  that 
this  is  the  only  brood  which  is  produced  in  the  course  of  the  year,  but  we 
fiomise  that  a  second  brood  will  yet  be  found,  particularly  in  the  more 
southem  States,  where  the  insect  completes  its  tranfoi;mations  as  early 
aa ttie  first  of  May.  The  newly  developed  beetles  feed  ui)on  the  leaves 
M  did  tlieir  predecessors ;  and,  although  their  injuries  are  not  usually  so 
marked  as  are  those  of  the  hibernating  individuals,  owing  to  the  more 
advances  state  of  the  foliage,  still  we  have  heard  reports  of  considera- 
ble damage  done  by  them. 

There  is  no  way,  so  far  as  we  are  aware,  of  getting  rid  of  this  pest 
without  considerable  hard  work.  In  the  tirst  place,  much  should  be 
done  in  the  late  fall,  winter,  and  early  spring,  in  the  way  of  finding  out 
and  destroying  the  hibernating  places  of  the  beetles.  It  has,  unfortu- 
nately, been  the  custom  quite  generally  to  train  the  vines  in  extensive  vine- 
yards to  posts  from  which  the  bark  lias  not  been  removed.  This  bark 
cracks  and  peels  and  thus  affords  most  excellent  and  convenient  shelter 
to  the  beetles.  In  the  large  vineyard  of  Mr.  A.  R.  Phillips,  of  Ar- 
lington, Va.,  we  have  the  present  season  seen  the  saddest  results  from 
the  use  of  i)osts  of  this  kind.  All  loose  bark  and  splinters  should  be 
removed  from  posts  and  trellises  or  other  supports,  and  all  rubbish  in 
the  vicinity  raked  up  and  destroyed.  As  an  actual  practical  illustration 
of  the  amount  of  good  which  can  be  done  in  this  way  we  can  do  no  bet- 
ter than  quote  from  a  letter,  dated  March  15,  from  Mr.  W.  F.  Parker,  of 
TebeauviUe,  Ga. 

Daring  the  months  of  December  and  Jannary  I  went  over  the  whole  vineyard,  skin- 
Hing  all  the  bark  from  the  poHts,  mont  of  which  are  cypi^ess,  trimming  all  splinters 
from  the  slats  of  which  the  arboi-s  are  made,  taking  car©  to  remove  all  the  wood  that 
could  bo  spared,  and  raked  and  piled  iij)  the  mass,  including  all  the  loaves  and  other 
trarfi  that  was  npon  the  ground,  and  burnt  it.  This  process  I  repeated  twice,  each 
time  killing  the  beetles.  About  the  first  of  March  my  vines  began  to  bud  and  put  out 
froU,  aad,  upon  ck>so  inspection,  I  found  the  beetle  was  ahead  of  mo.  There  being 
bat  few  of  them  I  picked  them  oil'  with  the  hand,  watching,  hunting,  and  catching 
tiiemtwo  or  three  times  daily,  and  up  to  the  tenth  had  killed,  I  suppose,  about  one 
humlrwl  in  all.  I  was  not  able  to  find  one  in  the  whole  vineyard  until  the  fifteenth. 
»t  which  time  I  found  three,  and  made  the  further  discovery  that  some  had  escaped 
fflyoye  and  lia<l  lanm  hatched  out.  On  one  vine  I  found,  I  suppose  about  fifty  worms 
JQsthatcluMl  and  boring  the  leaves.  Those  I  killed  with  the  hand.  I  saw  no  signs  of 
the  wona  on  any  other  vino.  Last  March  I  suppose  there  were  five  or  ten  bushels  of 
wwpest. 

Inasmnch,  however,  as  a  farmer  is  liable  to  wake  np  some  fine  mom- 
iBgand  find  his  vineyard  fnll  of  these  insects,  in  a  locality  where  they 
^M^^e  been  overlooked  before,  some  remedy  besides  clenn  cultivation  the 
previous  winter  becomes  necessary-.  It  has  been  found  the  present  spring, 
^J  experiments  in  Mr.  Phillips's  vineyard,  tbat  they  can  be  kept  in  check 
^  Uie  following  way :  A  strip  of  cotton  cloth,  3  by  C  feet,  kept  open  by 
cross-sticks  at  the  ends,  is  thoroughly  saturated  with  kerosene  and  held 
^i^T  the  vine,  while  the  supportiu^jf-post  is  struck  a  sharp  blow  with  a 
dub.  The  beetles  readily  fall  by  the  jar,  and  contact  with  the  kerosene 
Wjoner  or  later  destroys  them.  It  will  without  doubt  be  found  advis- 
*We  to  make  use  of  two  of  these  shoots  in  order  that  the  vine  may  be 
^ore  completely  surrounded.  With  tliis  simple  apparatus  three  boys 
^  go  over  a  lar<xc  vineyard  almost  as  fast  as  they  can  walk;  and  if 
taisbe  done  every  day,  say  for  a  week,  in  an  infested  lioUl,  the  beetles 
J^Ube  quite  thorouj^jlily  destroyed.  After  striking  the  saturated  sheet 
the  beetles  show  no  disposition  either  to  tlyortojump.  When,  how- 
ever, they  strike  near  the  edge  ol  the  cloth,  they  not  infrequently  crawl 


216    REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

to  the  edge  and  fall  to  the  ground,  possibly  reviving  from  the  eflfgcts  of 
the  small  dose.  The  escape  of  these  individuals  can  be  easily  prevented 
by  simply  stiching  a  rim  of  raw  cotton  or  cotton-batting  to  the  sheet 
and  thoroughly  saturating  it  also  with  the  coal  oil. 

Should  so  many  of  the  beetles  escape  from  the  prosecution  of  •this 
remedy  that  the  injuries  of  their  larvae  become  marked,  or  should  the 
remedy  be  applied  after  the  eggs  have  already  been  deposited,  the  larvae 
may  be  destroyed  by  syringing  the  vines  with  a  solution  of  whale-oil 
Boap  (two  pounds  of  soap  to  fifteen  gallons  of  water)  or  by  dusting  lime 
ujHm  the  leaves,  either  by  means  of  a  sifter  or  by  blowing  it  from  a  bel- 
lows. 

TSo  parasite  has  been  discovered  as  yet  upon  this  insect,  but  that  they 
are  attacked  by  a  fungoid  disease  seems  probable  from  the  fact  that 
specimens  which  Mr.  Parker  sent  us,  and  which  were  found  under  the 
bark  of  the  vines,  were  fastened  to  the  bark  and  surrounded  by  a  mass 
of  white  fungus  spores. 

THE  ASPARAGUS  BEETLE. 

{Crioceris  asparagi  Linn.) 

Order  Coleoptera;  family  CiiBYgOMELiDAB 

^awilg  boles  into  the  yonng  heads  of  aspara^s,  and  layincr  oval  b  ftok  eggs  upon 
thea^  asmaU  red,  yeUow,  and  black  beetle,  tlie  larvae  of  which  (sm^ll,  brown,  efng- 
like  gmbs)  also  feed  upon  the  yonng  heads,  and  the  second  brood  upon  the  faU- 
grown  plant.    (Plate  III,  fig.  4.) 

The  asparagus  erop,  in  Europe,  has  long  suffered  from  the  attacks  of 
several  inseet  enemies,  the  most  noted  of  which  is  tae  one  above  men- 
tioned. On  this  side  of  the  Atlantic,  however,  asparagus  had  always 
enjoyed  perfect  immunity  from  insect  ravages  until,  in  1859,  this 
European  pest  was  accidentally  introduced  in  the  vicinity  of  New 
York  City.  It  almost  immediately  spread  out  into  the  noted  asparagus 
beds  of  Queens  County,  Long  Island,  and  by  18G2  had  multiplied  tc 
Buch  an  extent  as  t-o  occasion  a  loss  of  over  one-third  of  the  crop  in 
some  localities.  In  this  year  it  first  attracted  the  notice  of  Dr.  Fitch, 
and  his  observations  are  published  in  the  Transactions  of  the  New  York 
State  Agricultural  Societpj'  for  1862.  Since  that  date  the  insect  has  been 
spreading  slowly  eastward  on  Long  Island,  northward  in  Connecticut 
and  New  York,  and  westward  and  southward  in  New  Jersey  and  East- 
em  Pennsylvania. 

The  past  season  the  worst  reports  of  its  injuries  have  come  from  Btn> 
lington  County,  New  Jersey,  which  locality  it  reached  for  the  first  time 
in  1878,  and  in  1879  a  correspondent,  writing  May  15,  said:  "Twentjy- 
five  per  cent,  of  the  market  crop  of  Burlington  County  has  already  been 
destroyed." 

The  life  history  of  the  asparagus  beetle  is  briefly  as  follows :  TTpon 
the  appearance  of  the  plants  in  early  spring,  and  just  before  the  culti- 
vators are  ready  to  begin  bunching  for  the  market,  the  beetles  come 
forth  in  great  numbers  from  their  hibernating  quarters — under  sticks, 
stones,  rubbish,  and  especially  under  the  splinters  of  wood  on  fences, 
under  the  scaly  bark  of  trees — and  commence  gnawing  the  tops  of  the 
young  plants.  They  pair  and  lay  their  eggs  very  soon.  The  eggs  are 
a  long  oval  in  shape,  about  one-sixteenth  of  an  inch  in  length,  and  are 
nearly  black  in  color.  They  are  invariably  placed  endwise  axK>n  the 
plant,  as  shown  in  the  figure.    (Plate  III,  fig.  4.)    They  are  usually  seen 
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in  TOWS  of  from  two  to  seven.  In  from  seveu  to  ten  days  the  youn^ 
larvae  be^u  to  make  their  appearance.  In  fomi  they  bear  a  close  reseui- 
blanoe  to  the  Colorado  potato  beetle  larvae,  but  dill'er  in  coloration.  The 
geiieral  color  is  grayish  olive,  with  sbining  black  head  and  brown  legs. 
When  full  grown  they  measure  about  S"""*  (a  little  over  three-tenths  of 
an  inch)  in  length.  Concerning  the  habits  of  the  larva  we  quote  from 
fitch: 

like  the  perfect  insect,  the  larva  feeds  upon  the  asparagus  only,  eating  holes  through 
the  outer  bark  of  the  plant  and  preferring  the  tender  hark  on  the  ends  of  the  stalks 
snd  on  the  branches  to  the  more  tough  and  stringy  bark  towards  the  base  of  the  stem. 
It  moves  very  slowly  and  is  shy  and  timorous.  As  you  approach  it,  it  stops  eating 
And  holding  its  head  stiffly  back  it  emits  a  drop  of  black  fluid  from  its  mouth.  This 
Appears  to  be  its  only  defense  against  being  devoured  by  birds  and  other  predaceous 
Animals,  the  acrid  taste  of  this  fluid  probably  rendering  the  larva  unpalatable  to  them. 
It  also  clings  tenaciously  to  the  asparagus.  Before  tying  the  cuttings  up  in  bunches 
<or  the  market  they  are  thoroughly  washed  by  being  held  usually  under  a  pump  ;  but 
these  worms  cling  so  tightly  that  only  a  part  of  them  are  washed  off,  and  this  black 
flaid  from  their  months  stains  and  nasties  the  hands  of  the  men,  in  bunching  the  cut- 
tings, it  being  as  sticky  as  molasses. 

Under  ordinary  circumstances  the  larva  attains  its  full  growth  in  from 
ten  to  twelve  days ;  then,  descending  to  the  earth,  it  either  burrows  for 
a  short  distance  or  crawls  under  some  rubbish,  and,  after  spinning  a 
slight  cocoon,  transforms  to  a  pupa,  in  which  state  it  remains,  on  an  av 
erage,  for  ten  days. 

The  perfect  beetles  are  as  beautiful  insects  as  one  can  readily  find. 
Thehead^  antennae,  legs,  and  under  side  of  the  body  are  shining  black, 
"With  a  sbght  tinge  of  metallic  green.  The  thorax  is  rod  dish -brown,  with 
two  black  marks  in  the  center.  The  wing-covers  are  light-lemon  yellow, 
with  a  longitudinal  black  stripe  down  the  center  and  a  transverse  black 
band  at  its  middle ;  also  an  irregular  black  spot  at  each  comer,  and  a 
border  around  the  whole  of  orange-yellow.  The  average  length  is  about 
6  or  7™  (about  a  quarter  of  an  inch).  The  form  can  be  seen  in  the  plate. 
They  are  very  shy  and  active,  and  will  dodge  around  the  stalks  upon 
being  approached.  Like  nearly  all  other  leaf  beetles,  they  drop  from 
the  plant  when  disturbed  and  feign  death.  There  are  several  broods  in 
the  course  of  the  season,  the  confusion  of  generations  making  it  difiBcult 
to  state  just  how  many.  The  insects  hibernate,  as  we  have  before  stated, 
as  adult  beetles,  under  whatever  shelter  they  can  find. 

BEI^IEDIES. 

The  only  method  used  in  Europe  by  gardeners  to  rid  themselves  of 
this  pest  seems  to  be  hand-picking ;  but  this  of  course  can  only  be  done 
effectually  where  asparagus  is  cultivated  on  a  small  scale.  The  only 
remedy  which  Fitch  was  able  to  suggest  was  turning  poultry  into  the 
beds  where  the  insects  were  at  work;  this  he  thought  would  prove  ef- 
fectual. At  the  time  of  the  first  introduction  of  the  pest,  experiments 
were  made  with  potash  solutions,  salt,  lime,  and  other  substances,  but 
without  good  results.  The  last-named  substance,  however,  seems  to 
have  grown  in  favor  of  late.  Mr.  A.  S.  Fuller,  of  Eidgewood,  Bergen 
County,  New  Jersey^  has  recently  published  an  article  in  the  American 
Entomologist,  in  which  he  says : 

Lhne  is  not  only  a  very  cheap  and  eflfectual  cure  for  the  evil,  hut  one  readily  oh- 
tained  in  aU  p«'irts  of  the  country.  With  a  pail  full  of  dry  lime  and  an  old  hroom  for 
a  dnster,  or  one  of  the  sifters  used  for  applying  Paris  green  to  potatoes,  a  man  can  soon 
go  over  an  acre  of  asparagus.  The  hest  time  to  apply  the  lin^o  is  in  the  morning  while 
the  dew  is  on,  for  then  a  ))ortion  wiU  adhere  to  the  plants  as  well  as  to  the  gnihs,  and 
daring  the  day  or  days  following  it  wiU  be  oonstantly  dropping  down,  or  blown  about 
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amonjj  the  leaves  and  brandies,  thereby  making  the  escape  of  any  larvae  all  the  more 
uucertain.  The  linio  is  also  beneficial  to  the  asparacijnsi  roots,  liasteninj;  the  decompo- 
sition of  the  mannre  nsnall}'  applied  in  lar^^e  qnantitii's  to  the  beds.  For  the  past  six- 
teen years  I  liave  nsed  lime  as  described  on  my  aR])ara«rna  beds,  to  keep  the  insect  in 
qnestiou  in  check,  and  it  lias  done  it  so  cU'ectually  that  about  one  application  every 
alternate  season  lias  been  sufBcicnt. 

The  New  York  Tribune  has  the  following  in  reply  to  queries  respect- 
ing this  insect : 

Experience  shows  that  it  will  not  harm  the  roots  of  the  plant  to  cntoiTand  bnm  the 
tops  before  or  at  the  time  of  blossoming.  In  fact  one  remedy  that  has  been  used  with 
success  is  to  cut  down  in  sprinjij  all  the  plants  upon  the  farm  that  are  not  used  or  in- 
tended for  market,  hoeinj;  up  the  younff  seedlings  that,  as  is  well  known,  annually 
start  in  the  beds  from  the  last  year's  seed.  By  this  method  the  mother  beetle  is  forced 
to  lay  her  eggs  upon  the  large  shoots  from  the  old  stools ;  and  as  these  are  cut  and  sent  to 
the  market  every  few  days,  there  are  no  eggs  left  to  hatch  out  into  larvae  for  the  sec- 
ond brood  of  beetles.  By  concerted  action  in  following  out  this  plan,  this  insect  oould 
be  kept  in  check.  In  those  localities  where  asparagus  has  run  wild  it  would  be  nec- 
essary to  destroy  the  wild  asparagus  .also.  In  case  the  plants  have  been  aUowed  to 
grow  up  the  larvae  may  be  controlled  by  dusting  lime  over  the  plants  when  these  are 
"wet  with  dew  and  while  the  hm%'ie  are  young.  Lime  has  but  little  elTect  uiK>n  the  per- 
fect beetle,  and  its  use  early  in  the  seastm,  when  the  lii-st  brood  of  beetles  is  about,  is 
objectionable  from  the  fact  that  it  soils  the  marketable  stalks.  The  first  remedy  is, 
therefore,  by  far  the  best. 

Becent  communications  from  Messrs.  Valentine  Frost,  and  B.  B.  Un* 
derhill,  of  Locust  Valley,  prominent  Queens  County,  Long  Liland^ 
asparagus  growers,  confirm  the  practicability  of  the  first  remedy  men- 
tioned in  the  above  quotation,  namely,  destroyiug  all  so-called  **  volun- 
teer growth,"  and  forcing  the  mother  beetle  to  lay  her  eggs  only  upon 
the  market  shoots  which  are  cut  frequently  enough  to  prevent  the  eggs 
from  hatching.  Should  any  escape  this  method  and  hatch,  Mr.  Under- 
hill  advises  going  over  the  field  in  the  heat  of  the  day  and  brusliing  the 
worms  from  the  plants  with  a  leafy  twig.  They  fall  to  the  hot  ground 
and  generally  perish.  This  is  advised  in  preference  to  the  l|me  dusting. 
According  to  Mr.  Frost,  ex]>crimentfi  were  made  some  seasons  ago  with 
the  lime,  but  no  api)arent  good  being  accomplished,  it  was  discontinued. 

THE  MELON- WORM. 

{Phalcellura  hyalinutalis  Linn.) 
Order  Lepidoptera  ;  family  Pyralidae. 

Eatinpj  caviiios  into  melons,  cucnmbors,  and  pnmpkins  at  all  stages  of  growth,  and 
also  <b',vonrin«^  their  leaves,  rather  active  yellow-grceu  larvae  from  30  to  35°*™  (li 
inch)  iu  length.     (Plate  III,  figs.  5,0.) 

Phalcellura  hyaUnatalis  has  long  been  well  known  to  entdtaiologioal 
collectors  from  it«  beauty  and  abundance  in  certain  localities :  but  has 
received  almost  no  attention  from  economic  workers.  Guenee  spealcB 
of  it  as  one  of  the  most  abundant  of  exotic  Pyralids.  and,  in  giving  its 
geographical  distribution,  says :  '^  Very  common  in  all  America.  I  nave 
received  it  from  Brai^il,  from  Colombia,  from  Hayti,  fix)m  North  Amer- 
ica, and  from  French  Guiana.^  Certain  authors  are  inclined  to  think 
that  it  may  also  be  found  in  Europe,  and  Stephens  states  that  it  haa 
actually  been  captured  in  Devonshire  neur  Plymouth,  but  Guenee  oon- 
siders  this  an  a(;(ji(lental  introduction,  and  thinks  that  it  cannot  be  con- 
sidered as  an  Enropean  species. 

As  to  the  food  plant  of  tire  larva  Guenee  simply  states  that  it  lives 


upon  the  pumpkins,  watermelons,  and  other  cucurbitaceous  plants. 
In  the  J  uly,  1875,  number  of  Field  and  Forest  a  short  account  is  gi 
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of  the  dostrnction  of  a  lar<)fo  crop  of  ciicumbors  at  Indian  Eiver,  Florida, 
by  these  worms.  It  was  stated  tliat  tliey  first  attacked  the  bud,  then 
worked  into  the  plant,  and  eventually  killed  tlieni  out,  root  and  branch. 
Beyond  this  we  have  seen  no  account  of  much  damage  by  this  insect. 

During  the  past  sunnner,  however,  the  melon  crop  iu  parts  of  Georgia 
has  been  very  seriously  injured  by  its  rava^^es ;  to  what  extent  is  vividly 
shown  in  the  following  ac(*ount  which  was  kindly  written  at  my  request 
bvProf.  J.  E.  Willet,  of  Macon,  Ga.  1  have  headed  this  article  "The 
Melon- Worm '^  in  spite  of  the  fact  that  this  title  is  not  sufficiently  dis- 
tinctive for  a  jwpular  name,  for  the  rea.son  that  this  insect  is  already 
generally  known  by  that  name  among  those  who  have  suffered  from  its 
work. 

Professor  WiUet's  account  is  as  follows : 

At  the  ftnnnal  meeting  of  the  Geor^^ia  Horticultural  Society,  July,  1879,  earnest  in- 
quiry about  the  melon-worm  wafl  made  by  many  of  the  nuMubiTH.  It  was  stated  that 
ue  Angnst  crop  of  musk-melons  was  very  subject  to  the  attacks  of  worms,  which  were 
very  numerous  and  destnictive,  and  agaHist  which  no  remedies  had  been  successful. 

The  only  worm  destructive  to  melons,  doKpribe<l  in  the  books  at  my  command,  waa 


coeombers,  &c.,  in  the  Western  States.    A  moth  of  this  species  was  caught  in  my 
'  house  the  laut  week  in  August,  and  was  the  only  one  seen  dnring  tlie  season. 

On  the  same  day  on  which  this  moth  was  caught  Mr.  S.  I.  Gustin  brought  me  two 
nutmeg-melons,  saying  that  they  were  the  best  of  a  load  which  he  had  just  gathered* 
£ach  melon  had  about  half  a  dozen  cater]»illars,  which  had  excavated  shallow  cavi- 
ties in  the  melons,  or  had  penetrated  bodily  into  the  same.  The  melons  were  too 
much  injured  to  be  ealable.  These  wonns,  I  naturally  supposed,  might  be  the  pickle- 
worms,  a  moth  of  which  species  I  had  just  caught. 

In  the  course  of  the  next  two  or  three  weeks  I  visited  three  melon  patches,  where 
mnsk-melons  had  been  planted  for  market.  All  ]> resented  the  same  scene  of  total  de- 
stmction.  Most  of  the  vines  had  been  more  or  less  dennded  of  leaves,  and  the  remains 
of  the  leaves  contained  brown  chrysalids  or  jmpae  "  webbed  up"  in  them.  The  melons 
of  various  sizes,  were  occupied  in  great  measure  by  the  worms.  The  younger  worms 
-were  generally  confined  to  the  surface,  but  the  older  hatl  penetrated  to  diflerent 
depths.  Some  had  excavated  shallow  cavities  half  an  inch  to  an  inch  in  diameter, 
and  one-eighth  of  an  inch  in  depth;  and  each  cavity  was  occupied  by  one  or  more 
Tromis.  Others  had  penetrated  perpendicularly  into  the  melons,  frequently  beyond 
sight.  None  had  reaehed  the  hollow  of  the  melon,  so  far  as  I  saw.  The  worms  aver- 
aged probably  half  a  dozen  to  each  melon.  The  melon  crops  of  these  three  market- 
gardens  were  a  total  loss.  Another  gardener  told  me  that  he  had  abandoned  the 
culture  of  melons  entirely,  because  of  the  ravages  of  the  melon-worm.  Where  culti- 
vated in  considerable  numbers,  the  August  and  September  crop  of  melons  is  very  un- 
certain.   The  destruction  is  fn^qnently  quite  as  complete,  also,  in  private  gardens. 

The  melon-worms  are  of  a  liglit  yellowish-green  color,  nearly  translucent,  have  a 
few  scattered  hairs,  and,  when  mature,  are  about  an  inch  and  a  quarter  in  length. 
They  "web  up"  in  the  haves  of  the  melon,  or  of  any  plant  growing  near  which  has 
flexible  leaves,  foriniu;;  a  sUiider  brown  chrysalis  three-quarters  of  an  inch  in  length. 
Hundreds  of  these  pupae  were  found  rolled  up  in  the  leaves  of  the  tomato  and  of  the 
sweet-potato. 

•  In  passing  through  one  of  the  patxihes  referred  to,  numbers  of  small,  beautiful  moths 
rose  from  tlie  grass  and  weeds.  Their  wings  when  extended  measured  an  inch  across, 
and  were  of  an  iridescent  p<'arly  whiteness,  exceiJt  a  narrow  black  border.  Their  legs 
and  bodies  presenttnl  the  saute  glistening  whit(n«'ss,  aiul^the  abdomens  terminated  in 
a  curious  movable  tuft  of  white  ujipendagcs  like  leathers,  of  a  pretty  buff  color,  tipped 
with  white  and  black.  These  moths  ]>roved  to  be  the  mature  melon-worms,  which 
had  emerged  front  the  chrysalids  referred  to. 

The  melon-wornus,  larvae  chrysalids,  and  moths,  were  forwarded  to  Prof.  J.  11. 
Comstock,  Entomolo.<.rist  of  the  United  States  Agricultural  Department^  for  identifica- 
tion. He  pronouueed  tlw  in  to  be  PhalcUura  hyaHnaialiHy  another  species  of  the  same 
genus  as  the  Western  ])ickle-worm,  Vhnl:eUura  vilidalis.  The  moth  of  the  Latter, 
which  I  have,  is  somewliat  smaller,  and  the  groimd  color  of  the  wings  is  a  bronze 
yellow  and  the  black  honhr  is  broader. 

Much  later  in  the  wason  a  f.«w  worms  were  found  on  cucumbers,  and  were  pro- 
ll'^unced  by  ProlVssnr  C'onjstctek  to  be  melon- worms.  A  year  previous,  in  the  sunnner 
of  1878,  I  ibaud  a  clnysallit  webbed  iu  a  tomato  leaf,  and  this  chrysalijd  gave  forth  the 
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Htiino  iiiotli,  as  was  f(niii(l  in  1P70  to  issiio  fromllio.  molon-wonn  clirysalis.     Tliia  worm 
]i;i«l  probably  1V«1  on  the  foliaj;*'.  of  ji.  pumpkin  vino  whicli  ran  near  the  tomato  plant. 

'J'jio  mcion-woini,  riitihcllura  hiialinatulis^  in  known  then  to  destroy  lunsk-mclons, 
rucninbers,  and  ])uuipkin.s.  J  Is  cousin,  tlio  pioklr-wonn,  PhalrUnra  rtiiidaUSf  has  bceu 
found  here,  but  it  icuiainH  to  bo  determined  wlietlior  it  plays  any  part  in  the  dcstmc- 
tion  of  melons  or  ot*  cncnmbers  in  tliis  locality. 

No  efficient  rennuly  for  this  y)cst  has  been  discovered  here.  Some  have  tried  placing 
each  melon  on  a  ]>ieeo  of  ]>lank,  nnder  tho  mistaken  notion  that  the  worms  emerged 
from  the  earth.  Paris  pjn-en  and  London  pnrjde  are  objectionable,  by  reason  of  their 
poisonous  properties.  Professor  Conistock  has  su<x^ested  to  me  a  trial  of  the  Persian 
insect-powder,  pyrethrum.  Whatever  remedy  is  employed  it  must  bo  applied  to  the 
leaves  as  well  as  to  the  melons.  Tho  worms  devour  both  foliage  and  frnit,  and,  if 
the  fruit  alone  bo  protected,  the  foliage  will  be  destroyed,  the  plants  will  cease  to 
grow,  and  the  melons  will  not  come  to  inaturitv. 

J.  E.  WILLET. 

Macox,  Ga.,  May  1,  1380. 

The  number  of  broods  in  a  season  has  not  been  definitely  ascertained. 
The  insect  winters  in  the  chrysalis  state,  spun  up  in  the  leaves  of  any 
neighboring  tree  or  plant.  They  usually  migrate  to  a  greater  or  less 
distance  from  their  feeding  place  before  webbhig  up.  At  Rock  Ledge, 
Fla.,  I  found  them  abundantly  vrcbbed  up  on  Palmetto  and  Orange 
trees  in  a  grove  in  which  the  so-called  Indian  pumpkins  had  grown. 

As  regards  remedies  Mr.  J.  S.  Newman,  of  Atlanta,  Ga.,  states  that 
the  only  one  known  to  him  is  to  plant  early,  the  object  being  to  pick 
the  melons  before  the  most  destructive  brood  of  the  worms  haa  ap- 
peared. It  would  undoubtedly  be  found  profitiible  to  keep  a  sharp  look- 
out for  the  first  brood  of  the  worms,  which  will  probably  be  found  feed- 
ing upon  the  leaves  and  stems  before  the  young  melons  have  began  to 
form.  These  should  be  killed  by  hand.  This  could  be  readily  done  in 
patches  comparatively  small  in  size,  and  we  think  will  be  found  profit- 
able in  large  gardens. 

Two  species  of  parasitic  insects  have  been  reared  from  the  specimens 
sent  to  the  department ;  one  is  FimpJa  wnquhitor^  an  Ichneumon-fly, 
which  has  proved  very  eflicacious  in  the  case  of  the  cotton-worm ;  the 
other  is  a  Tacliina  fly,  and  is  represented  in  PI.  JJI,  fig.  G.  Much  is  to  be 
expected  from  tho  aid  of  these  parasites. 

THE  JAPAN  LILY  APHIS. 

{Slplionopliora  Uliij  Monell  [new  species].) 
Order  Homopteka  ;  family  Aphididab. 

Feeding  upon  the  inidor  sides  of  the  leaves  of  the  Japan  lily  and  tuUp,  a  redand  yel- 
low aphid  2™'^  (i^  inch)  in  length. 

In  July,  1879,  specimens  of  a  handsome  aphid  were  received  fix)m  Mb. 
Peter  B.  Mead,  of-  New  York  City,  who  had  studied  them  for  sometime 
upon  the  Japan  lilies  in  his  green-house.  The  following  notes  upon 
habits  accompanied.the* specimens : 

I  first  noticed  this  aphis  in  the  sprincc  of  1878  on  some  Japan  lilies,  the  bnlbs  of 
which,  as  well  as  the  earth  in  which  they  were  grown,  were  received  from  Japan  dur- 
ing the  preceding  winter.  My  attention  was  first  at  tracted  by  an  unusual  appearance 
of  the  under  surface  of  the  leaves,  which  looked  as  if  thickly  dotted  with  small 
brown  specks.  A  closer  examination  proved  them  to  he  plant  lice  of  a  species  en- 
tirely new  to  me.  They  were  about  half  grown,  but  very  soon  attained  matnrity. 
Thickly  grouped  together  on  the  leaves,  they  certainly  presented  a  pictnreeqne  ap- 
pearance, being  the  only  aphis  I  have  ever  seen  that  could  be  caUed  handsome.  They 
multiplied  with  astouisliing  rapidity,  and  soon  covered  the  plants.  I  am  confident 
that  they  increase  more  rapidly  than  the  green  aphis.  When  disturbed  they  aUaedm 
to  imite  in  a  swaying  motion,  more  marked  than  that  of  the  green  aphia. 
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HotwitJutanding  their  great  niuuhers,  they  do  not  injuro  or  disfigure  the  plant  to 
ibe  same  degree  as  other  Aphides.  At  least  this  is  the  result  of  my  observations  thus 
§u.  If  not  diBtorbcd,  they  literally  cover  the  wliole  plant,  buds  and  all.  They 
nem  thus  far  to  confine  themselves  exclusively  to  the  Japan  lily,  with  but  onoexcep- 
tioiL  I  have  repeatedly  examined  all  my  other  garden  and  pot  plants,  both  last  sum- 
mer and  this,  without  detecting  this  ax)his  on  any  of  them,  except  a  few  on  the  tulip. 

After  watching  them  for  a  few  weeks  last  summer  I  began  their  destruction  ;  but  in 
September  they  all  suddenly  di8ai)pcared  without  further  efibrt  from  me.  Whether 
tiey  will  do  so  "this  year  remains  to  bo  seen.  During  the  winter  a  very  few  made 
their  appearanoe  on  a  tulip  in  the  green-house,  but  wore  inmiediately  killed,  and  no 
store  were  seen. 

In  consequence  of  the  cold  and  backward  spring,  they  made  their  appearance  ouite 
late  diiB  year  (1879).  At  the  time  of  writing  (July  26)  they  cover  the  plants  on  which 
they  have  not  been  disturbed ;  but,  as  was  the  case  last  year,  they  are  confined  ex- 
elosively  to  the  Japan  lilies.  I  have  traveled  about  not  a  little,  but  have  failed  to 
discoTerthis  aphis,  except  in  one  place,  which  I  can  trace  immediately  to  my  own 
plants,  or,  more  strictly,  to  the  same  lot.  Ucnce  I  conclude  that  it  came  from  Japan 
with  the  liUes  or  the  sou. 

^  Specimens  were  sent  to  Mr.  Moiiell  for  ideutificatioii.  He  considered 
it  to  be  a  new  species  of  the  genus  8i^ho)wphoraj  and  forwarded  the  fol- 
lowing specific  description  for  insertion  in  this  report : 

SnVONOPHORA  LILU  (n.  sp  ) 

Genend  color  yellow ;  basal  half  of  abdomen  brownish  red.  Antennae  mounted  on 
conspicnous  tubercles.  Style  yellow,  a  little  over  half  as  long  as  the  no-  taries.  Nec- 
twiee  dusky,  yellowish  just  at  base,  about  four  times  as  loug  as  the  tarsi.  Venation 
normal    Length  2"".    iVlar  expanse  7™*".     On  flowers  of  Lilium. 

The  only  other  described  Aphides  on  liliaceous  plants  are  Jphia  tulipae,  Boyer  de 
Fonscolombe,  1841,  and  S.  tu2{j;ae,  Mouell. 

ItnuVht  be  interesting  to  mention  in  this  connection  that  on  the  allied  family,  the 
Amaryliidaceae,  there  have  been  found  Khopalosiphumdianihiy  Schr.,  AphU  vcratri,  and 
^pltit  papaveris, 

THE  HAWTHOUX  TmGIS. 

{Corythuca  arcuataj  Say,  var.) 
Order  HEMirTERA  j  family  Tingidae. 

Puncturing  the  under  surfaces  of  the  leaves  of  di  Qerent  species  of  Crataegus,  giving 
them  a  brown  and  sunburnt  appearance,  a  small  brown  insect,  with  the  heuielytra 
<^i^ed  horizontally,  and  formed  of  a  nearly  transparent  membrane  netted  with 
niany  stout  veins;  the  immature  forms  spiny  and  wingless. 

The  leaves  of  the  different  species  of  thorn  on  the  department  grounds 
(Graiaegtis  cordaia,  G,  coccinca,  C,  tomentosaj  C,  crtts-galli,  C.  j^^^'^ifolia) 
toward  the  middle  of  the  summer  were  observed  to  turn  brown  and 
scared,  as  if  burned  bj*  the  sun.  Upon  examining  the  under  surfaces 
the  explanation  was  readily  seen  in  the  large  numbers  of  the  bizarre 
Tingides  in  all  stances,  with  which  the  under  side  was  fairly  covered. 

The  eggs  of  these  insects,  which,  I  think,  have  not  been  described, 
*re  smooth,  whitish,  glistening,  semi-transparent,  and  ovoid  in  shape. 
Their  average  length  is  3"*"  (.01  inch).  They  are  deposited  on  their 
hroad  end,  and  seem  to  be  somewhat  inserted  into  the  substance  of  the 
j^f;  they  are  covered  completely  by  a  brown,  sticky  substance,  which 
h^eus  soon  after  oviposition.  It  adheres  so  firmly  to  the  egg,  espe- 
^^Ij  to  the  upper  portion,  that  it  is  impossible  to  remove  it  without 
^Hhiug  the  egg.  At  its  u])i)er  end  this  covering  of  the  egg  is  squarely 
^ncate,  giving  the  whole  mass  the  appearance  of  a  fiiistum  of  a  cone 
^th  a  porous  lid.  Fronj  the  funnel-shaped  summit  the  young  insect 
^kes  its  exit,  and  the  rounil  hole  at  this  point  renders  the  empty  eggs 
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fungi,  notably  the  genns  Phoma^  and  to  certain  young  homopterous  galls, 
than  they  do  to  eggs  of  any  sort    (Plate  III,  fig.  3.) 

The  imuiatiire  insect  is  of  the  same  dirty  brown  color  as  the  substance 
covering  the  egg^  and  but  little  darker  than  the  withering  leaf.  It  is  of 
a  broad,  flat,  oval  shape,  and  spines  seem  to  project  Irom  almost  every 
portion  of  its  body.  It  looks  under  the  microscoj^e  more  like  a  lobe  of 
a  prickly  cactus  than  anything  else  we  can  think  of.  The  cast-off  skins 
stick  to  the  leaf,  and  give  it  the  ax)peai*ance  of  being  much  n^ore  seriously 
infested  than  it  really  is. 

The  general  appearance  of  the  mature  individuals  is  well  shown  by 
Plate  IV,  fig.  2.  Their  average  length  is  about  3""°.  Professor  Uhler, 
in  his  note  determining  the  species,  said :  "" 

Your  specimens  of  Tingis  belong  to  the  genus  Coryiliucaj  and  seem  to  be  a  now 
pbytoi)lia^io  form  of  Coryikuca  arcuata  Say.  It  will  hardly  do  to  make  a  new  species 
out  oi  this  insect,  as  it  is  one  of  the  several  forms  which  fit  into  Sa>  's  species.  It 
comes  near  to  the  race  belonging  to  the  Juglana  nigra. 

The  dead  leaves  under  the  bushes  during  winter  have  been  often 
found  to  contain  living  and  healthy  eggs  of  the  Tingides  j  but  the  cus- 
tomary method  of  hibernation  is  in  the  adult  state  alone.  This  form 
can  be  found  during  winter  under  the  loose  bark  of  the  tree,  and  under 
sticks  and  stones  upon  the  ground.  Whenever  the  injuries  of  theso 
insects  become  so  great  as  to  render  some  remedy  necessary,  syringing 
with  kerosene  and  water,  in  the  proportion  of  1  gill  of  the  lormer  to  6 
gallons  of  the  latter,  will  be  found  to  answer  the  purpose.  It  is  fair  to 
suppose,  however,  that  if  the  leaves  and  rubbish  underneath  the  trees 
are  destroyed,  either  every  fall  or  every  sj>ring,  a  necessity  for  remedies 
will  not  arise. 

THE  LOCUST  SAW  FLY. 
{Kematns  similaris  Norton  [new  si)ecies].) 
Order  Hymenoptera  ;  family  Tenthbedinidab, 

Eating  the  leayes  of  black  locnst,  a  small,  soft,  green  worm,  with  20  legs  and  appar- 
ently many  segments.    (Plate  lY,  fig.  1.) 

The  life  history  of  an  interesting  saw  fly,  the  larvae  of  which  have  been 
found  in  considerable  numbers  feeding  upon  the  locust  trees  (RoMnia 
f^eudacacia)  of  the  District,  has  been  studied  during  the  past  season. 

Kie  egg^  which  is  .6""  (.02  inch)  long,  white,  semi-transparent,  and  in 
shape  resembles  an  irregular  semi-ellipsoid,  is  deposited  in  a  orescent- 
shape  cut  made  in  the  under  surface  of  the  leaf  by  the  saw-like  apparatus 
of  the  female,  never,  so  far  as  I  am  aware,  near  the  rib.  The  egg  being 
deposited,  the  flap  made  by  the  crescent  cut  is  forced  uj>ward8,  making 
a  protuberance  which  is  readily  observable  upon  the  surface  of  the  lea^ 
and  which  is  also  increased  by  the  swelling  of  the  egg.  The  time  re- 
quired for  the  development  of  the  e:gg  is  short,  only  a  few  days  elapsing 
between  the  depositing  and  the  hatching. 

The  newly-hatched  larva  is  pale-greenish  white  with  a  brownish  head. 
It  has  twenty  legs,  six  large  thoracic,  twelve  abdominal,  and  two  anal. 
It  moves  a  short  distance  from  the  place  of  its  birth  and  conunences 
feeding  on  the  lower  surface  of  the  leaf.  At  first  a  round  hole  is  eaten 
in  the  leaf ;  as  soon  as  this  is  sufficiently  enlarged  the  larva  works  within 
it,  holding  its  prolegs  along  the  cut  edge,  as  shown  in  the  figure.  As  it 
grows  larger  the  larva  frequently  leaves  the  partially  destroyed  leaf  and 
migrates  to  another ;  this  one,  however,  it  begins  to  eat  on  the  edge,  and 
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mnally  degtroya  entirely.  A  number  are  thns  ruined  by  a  single  larva. 
Tlie method  of  work  and  the  attitudes  assumed  by  the  laiviie  are  well 
abown  in  the  figure.  When  disturbed,  or  upon  bein;,^  touched,  they  raise 
tlie  abdomen  and  strike  with  it  violently  from  one  side  to  the  other,  the 
end  of  the  body  swinging  around  as  far  forward  as  tlie  head,  which  it 
£reqaently  strikes.  While  making  this  violent  motion  they  must  neces- 
sarily cling  very  firmly  to  the  leaf  with  their  thoracic  legs,  and  indeed 
it  is  difficult  to  remove  them  without  injury. 

The  full-grown  larva  is  of  a  uuiform  groon  color ;  the  head  is  yellow- 
ish-green ;  the  eyes  black,  with  pale  centers ;  and  the  stigmata  pale, 
•arronnded  with  a  brownish  ring.  Upon  abdominal  segments  1  to  6 
there  is  seen  below  the  stigmatal  line  a  dusky  spot,  which,  upon  examina- 
tion with  the  lens,  is  seen  to  consist  of  two  swellings,  each  with  three 
dasky  warts,  surmounted  by  a  single  hair,  and  a  conical  tubercle  which 
bears  no  hair.  Above  the  anus  there  is  a  pair  of  short,  thick,  club- 
shaped  tubercles.  From  the  habit  of  the  larva,  just  described,  of  strik- 
ing with  its  posterior  end,  it  would  seem  possible  that  these  tubercles 
might  emit  some  ofi'ensive  fluid,  although  they  have  not  been  observed 
to  do  so.  .At  full  size  it  is  from  10  to  12"'"^  long  {-}  ifich). 

When  it  has  ceased  feeding  the  larva  diops  to  the  surface  of  the  ground, 
and  there,  amongst  the  leaves,  grass,  or  other  rubbish,  spins  itself  a 
tough,  coarse,  and  rough  oval  dark-brown  cocoon.  In  this  it  remains  for 
•sveral  dajs  before  transforming  to  a  i)upa,  and  issues  as  a  ])erfect  in- 
sect in  from  two  to  three  weeks  after  the  commencement  of  the  cocoon. 
The  cocoons,  although  made  upon  the  surface  of  the  ground,  are  very 
difficult  to  find  on  account  of  their  brown  color  and  the  adhering  irdvti- 
des  of  earth  and  dead  vegetable  material. 

The  adult  insect  is  G"""  long  (nearly  ^  inch).  Its  general  color  is 
dirty  yellow,  with  a  squarish  black  patch  on  top  of  the  head;  the  lateral 
aud  anterior  lobes  of  the  thorax  black ;  and  a  transverse  black  patch  on 
top  of  each  abdominal  segment.  The  under  side  of  the  body  is  yel- 
lowish 5  anterior  and  middle  legs  yellowish ;  tibiae  and  tarsi  of  posterior 
legs  nearly  black.  The  antennae  are  half  as  long  as  the  body,  9-jointed ; 
the  first  and  second  joints  very  short;  the  third  joint  longest — as  long 
as  fourth  and  fifth  together;  other  joints  decreasing  in  length.  The 
stigma,  or  dark  spot  at  the  anterior  border  of  the  wings,  is  yellowish- 
brown,  nearly  black  at  its  basal  half.  The  wings  expanil  15"""  (.59  inch). 
There  are  two  and  possibly  three  broods  in  a  season.  The  first  larvae 
were  not  noticed  until  August  30,  and  were  nearly  full  grown.  They 
spun  up  September  C,  and  issued  as  adults  September  24.  The  first 
week  in  October  other  adults  issued  from  their  cocoons.  October  2  lar- 
^^  were  still  found  in  all  stages  of  grow  th.  October  10  a  search  for 
cocoons  upon  the  surface  of  the  ground  under  the  trees  revealed  the  fact 
tlwt  all  that  could  bo  fouiul  were  emi)ty.  This  demonstrated  one  of  two 
^ogs,  either  that  the  insect  customarily  hibernates  as  an  adult,  or  that 
^  cocoons  found  were  all  of  the  earliex  brood,  and  that  the  hibernating 
cocoons  were  to  be  found  in  securer  quarters,  say  under  the  ground.  In 
cither  case  tlie  hope  which  wo  had  gained  from  the  habits  of  the  earher 
brood  of  an  easy  method  of  extermination  by  burning  ihe  rubbish  on 
™  surface  of  the  groujid  during  winter  was  thwarted.  As  to  the  usual 
uicthod  of  hibenuit  ion,  wo  were  forced  to  believe  that  it  is^double,  either 
aa  adult  or  a^  pupa.  As  just  stated,  i^erfect  flies  were  issuing  in  the 
breeding  cases  in  Octobia-;  while,  on  the  other  hand,  one  larva,  which 
spun  up  September  25,  did  not  issue  as  a  liy  until  March  2,  while  an- 
other, which  spun  up  September  30,  only  issued  Mai'ch  23. 
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The  amount  of  damage  done  by  these  worms  at  times  must  be  consid- 
erable. "Mr,  Norton  states  that  the  larvae  of  K,  trilineata  occur  in  Enor- 
mous numbers  occasionally  upon  the  weeping  willow,  sometimes  wholly 
stripping  large  trees  of  their  leaves.  Although  the  amount  of  damage 
done  to  the  locusts  in  this  vicinity  the  past  season  was  not  such  as  to 
materially  injure  them,  still  we  may  expect  such  injury  any  season. 

In  case  of  their  api>earance  in  destructive  numbers  they  can  probably 
be  kept  in  check  by  syringing  the  trees  with  a  whale-oil-soap  solution, 
tifrown  by  a  garden  syringe  or  a  fountain  pump,  where  it  can  be  used 
with  safety.    Paris-green  water  will  be  found  an  effectual  remedy. 

An  ichneumonid  parasite  has  been  bred  from  the  cocoons  of  this  Ne 
matus,  and  was  determined  by  Mr.  Gresson  as  Fhygadeuon  pubescens 
Prov. 

Specimens  of  this  saw  fly  were  referred  to  Mr.  Edward  Norton  for 
determination.  Mr.  Norton  decided  that  they  represented  a  new  spe 
cics,  of  which  he  furnishes  the  following  characterization : 

DESCKirilVX. 

NxMATUS  6IMILARIS  Norton  (u.  ep.). 

Color  rcddisli  yellow ;  a  spot  ou  head ;  three  vittae  on  thorax ;  bands  on  teigiuii, 
and  hinder  tibia  and  tarsi  black. 

Size  of  N.  interger. —  9  Antennae  about  two-thirds  the  length  of  body ;  the  first  and 
second  articles  very  short,  the  thirds  fourth,  and  fifth  longest,  sabeqaal,  black.  Color 
of  head  and  body  reddish  yellow ;  face  below  the  antennae  whitish ;  a  sqnare  black 
spot  ou  occiput^  extending  to  back  of  head  and  extending  down  the  ridges  of  basin 
before ;  heaa  wider  than  thorax ;  pro  and  mesothorax  black,  with  the  sutures  paler, 
and  a  more  or  less  distinct  V  on  prothorax ;  scutels  pale — basal  plates  and  a  band  on 
each  segment  of  terguiu  black ;  ovipositor  sheathes  black,  a  small  dark  spot  below 
the  anterior  wings:  le$!:s  yellow — ^paler  about  the  trochanters;  the  anterior  tarsi 
blackish  above ;  the  hinuer  tibiae  and  tarsi  black,  with  their  tips  pale ;  wings  hyaline— 
emarjy^inate  at  costa;  nerves  black,  about  the  costa  brown;  basal  naif  of  costa  clouded. 

5  'rhree  females. — This  belongs  to  the  group  of  N.  integer,  S.  pomum,  hospes,  Ac., 
which  are  so  much  alike^  and  at  tlie  same  time  so  variable  in  the  amount  of  olaokj 
that  the  comparison  of  a  large  number  of  specimens  and  study  of  tJieir  larva  ia  needed 
to  distinguish  them. 

THE  LESSER  LOCUST  LEAP  GELECHLi. 

(GelecMa  rohiniaefoliella  Chambers  [new  species].) 
Order  Lepidoptera  ;  family  Tineidab. 

Spiuning  two  locust  leaves  together  and  feeding  between  them,  leaving  the  outer  snr- 
fare  and  the  larger  ribs  untouched,  a  minute,  greenish  white  slender  larva,  which 
transforms  to  a  chrysalis  in  the  same  situation. 

To  the  list  of  insects  injurious  to  the  black  locust,  given  by  Mr. 
Chambers  in  a  recent  number  of  the  American  Entomologist  (vol.  iii, 
No.  3),  we  bave  to  add  a  new  species  of  Tineid,  which  we  caB  the  Lesser 
Locust  Leaf  Gelechia,  in  contradistinction  to  Gelechia  pseudacacieUa 
Cham.,  which  has  very  similar  habits,  but  which  is  considerably  larger. 
(See  notes  of  the  year.) 

The  small  liglit-green  larvae  of  the  species  under  consideration  wc«re 
first  noticed  in  the  lattxir  pait  of  August.  They  were  invariably  found, 
each,  between  two  leaves  which  had  spun  together,  eating;^ the  surfaces 
thus  inclosed,  but  not  eating  through  to  the  exterior  surface.  From 
this  time  up  to  the  middle  of  October,  when  tb<  leaves  were  fast  falling, 
larvjiCj  evidently  of  the  same  brood,  were  at  worfc    Suu^e  had  already 
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iMgOB  to  txansform  by  the  middle  of  September,  others  not  until  a  month 
liter.  Ab  apreparation  for  transformation  a  silken  lining  was  simply  spun 
bc^een  ^e  leaves  already  webbed  together,  and  in  that  the  last  larval 
akin  was  shed,  the  chrysalis  falling  to  the  ground  with  the  falling  leaves. 
In  the  warm  room  in  which  the  breeding  cages  were  kept  the  moths 
hegan  to  issue  about  the  middle  of  Deceml^r,  and  were  continually 
iarainx  from  that  time  until  spring.  Under  ordinary  circumstances 
tii^  probably  do  not  emerge  until  spring. 

We  have  not  observed  the  eggs  and  newly-hatched  larvae  of  this 
insecty  but  the  former  are  probably  deposited  upon  the  under  surface  of 
the  leaf  and  the  latter  probably  live  at  first  in  a  slight  web  on  the  under 
mabice  of  tiie  same  leaf,  only  attaching  it  to  another  leaf  as  it  increases 
in  size. 

It  will  be  an  easy  matter  to  destroy  these  insects,  should  they  become 
flo  abundant  as  to  necessitate  some  remedy,  by  simply  burning  the  fallen 
leaves  in  late  autumn. 

We  append  to  Mr.  Chambers's  characterization  of  the  species,  which 
foUowSi  a  short  description  of  larva  and  pupa : 

QSLECmA  ROBINIAEFOLIELLA  (n.  8p.)' 

At  first  glance  I  inclined  to  think  thnt  the.  single  female  specimen  from  which  I  d©s 
•cribe  this  species  was  either  G.  ohiiquistrigella  Cham,  or  G»  (Sinoe)  fu$copallidella 
Cham*,  to  each  of  which  it  hears  Bome  rc8em])lano^,  being,  however,  nearer  the  latter. 
I  thiDk,  on  farther  examination,  that  i  t  is  distinct.  If,  however,  it  should  prove  to  be 
^lucopallidella  or  a  variety  of  it,  then  1  xNish  to  change  the  specific  name  of  the  latter 
to  that  above  given,  because,  in  conformity  with  the  rule  among  the  Tindnaf  it  should 
receive  its  name  from  its  food  plant,  and  robiniae/oUeJla  is,  for  other  reasons,  preferable. 
Though  the  larva  feeds  on  the  locust,  the  moth  cannot  be  mistaken  for  Anaoampna 
rohmiae  Fitch,  a  species  known  only  by  Dr.  Fitch's  descrixition,  which  is  evidently  made 
op  from  the  larva,  mine,  and  moth  of  two,  if  not  three,  very  different  genera  and 
specieflL  the  mine  described  by  Dr.  Fitch  bcin^  that  of  LiihocolletU  robinieUa,  the  laxva 
toat  oi  X.  amatellOf  and  the  moth  either  GracUlaria  rohiniella  or  some  atterly  unknown 
•pedes. 

In  this  species  the  palpi  Htre  $lender  and  rather  Jang  and  ths  hind  wing$  are  emarginate 
ien^h  the  apex.  The  palpi  are  white,  with  two  dark  brown  annolations  on  the  third 
joint  and  two  brown  spots  on  the  outer  surface  of  the  second  joint ;  face  white,  faintly 
inorate  with  fuscns.  Antennae  brown ;  thorax  and  fore  wings  grayish  fuscns,  darker 
towards  the  apex  of  the  wings ;  base  of  the  dorsal  margin  of  the  fore  wings  fnscns 
with  an  oblique  brown  streak  of  slightly  raised  scales  at  about  the  basal  fourth,  point- 
ing obliquely  backwards  towards  a  small  brownish  spot  about  the  middle  of  the  dorsal 
margin ;  the  extreme  base  of  the  costal  margin  is  brown,  and  before  the  cilia  there  is 
an  oblique  brown  costal  spot  or  streak.  Hind  wings  and  the  cilia  of  both  pair  pale 
fnscoa.  Abdomen  ^ayish  fuscns;  anal  tuft  straw  yeUow.  Legs  dark-gray  brown, 
annulate  with  sordid  white.    Al,  ex,  ^  inch. 

Larva. — Length,  when  full  grown,  b*"™  (.31  inch) ;  slender,  suboylindrical,  tapering 
•lightly  at  each  end;  14  well-develoi>ed  feet.  Color,  when  young,  a  very  li^ht  green; 
when  full  grown,  considerably  darker ;  when  ready  to  pupate,  with  a  pinush  tin^e ; 
head,  pale  urown ;  thoracic  plate,  faintly  vellowish  witn  brown  edges.  On  each  side 
ventral  to  the  thoracic  shield  is  a  large,  black,  piliferous  spot.  On  the  dorsal  surface 
of  segments  2  and  3  is  a  slightly  recurved  transverse  row  of  six  piliferous  spots,  the 
doTsaJ  pair  being  smallest  and  the  subdorsal  pair  largest,  each  of  the  latter  bearing 
two  hairs.  The  abdominal  segments  have  each  four  dorsi^  piUferons  spots  at  the 
oomeis  of  a  square  and  also  the  usual  subdorsal  and  lateral  spots.  The  anal  plate  is 
of  the  same  color  as  the  rest  of  the  body,  with  a  brownie  posterior  margin. 

FMjia. — Length  4"™  (.15  inch),  brosbd  across  shoulders  and  tapering  acutely  to 
anas ;  the  anterior  end  being  rounded.  The  general  color  is  reddish  brown.  The 
whole  dorsal  surface  is  covered  with  numerous  fine  and  regular  punctures.  The 
seventh  abdominal  segment  has  its  posterior  dorsal  margin  toothed  and  its  ventral 
mzT^lin  fringed  with  bristles.  The  anal  joint  has  many  minute  slender  hooked  pro- 
jections. The  members  are  closely  soldered  together ;  the  wing  cases,  autennaJ  sheaths, 
and  posterior  tarsal  sheaths  all  ending  ^gether  at  uie  posterior  ventral  margin  of  the 
fifth  abdominal  segment. 

15  AO 
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TnE  WHITE  BLOTCH  OAK  LEAP  MINER. 

{LUikooMeUs  hamadryadella  OlemeBA.) 
Ord«p  LXPIDOPTEBA;  fEunily  TiKEipAS. 

I 

Making  a  whitish  blotch  mine  npon  the  spper  eoxface  of  the  leaves  of  diffneat  oak«. 
a  minute,  fiat,  horny,  footlem^  active,  browniah-yellow  Urva,  which  iranufbnu 
within  the  mine  in  a  delicate  ducoid  silken  cocoon.    (Plate  IV,  fig.  4.) 

In  the  latter  part  of  June,  1879,  the  leaves  of  many  of  tbe  oaks  on  the 
department  grounds  were  seen  to  be  badly  spotted  by  the  mines  of  this 
interesting  little  insect.  Although  each  mine  by  itself  caused  but  an 
insignificant  blotch,  yet  these  insects  were  present  in  such  enormous 
numbers  as  to  promise  serious  injury  to  some  of  the  trees.  It  is  safe  to 
say  that  with  a  few  trees  every  leaf  contained,  on  an  average,  four  or 
five  miners,  and  with  many  leaves  the  entire  parenchyma  on  liie  upper 
side  of  the  skeleton  was  entirely  eaten  out,  leaving  the  upi)er  epidermis 
as  dry  as  parchment.  The  vitality  of  the  tree  had  made  efforts  to  re- 
pair ^e  injury,  but  the  constant  drain  upon  the  tree,  supporting  those 
hundreds  of  thousands  of  living  beings,  sadly  weakened  it  before  tiie 
end  of  the  season. 

Of  American  oaks  the  following  species  were  affected :  Querew  lymlo, 
Q,prinu8y  Q.  rubray  Q.  tinctorial  Q.  rolmstaj  Q.panonioaj  Q.  maorocarpa.' 

Of  foreign  oaks  growing  upon  the  grounds  the  following  had  been 
attacked :  Querous  cerris,  of  Southern  Europe;  Q,  robwry  of  Great  Brit- 
ain; Q.  pyrenakay  from  the  Pyrenees:  Q.  aegilopSy  from  the  Levant; 
Q.  uideroxylojiy  of  Mexico ;  Q,  daimiOy  or  Japan ;  Q.  sp.  from  Japan. 

The  character  of  the  mine  varied  more  or  less  with  the  variations  in 
size,  pubescence,  and  thickness  of  the  epidermis  of  the  leaf.  A  leaf  of 
Q,  lyrataj  for  instance,  when  extensively  mined,  presents  an  entirely 
different  appearance  from  a  leaf  of  Q.prinui,  Chambers  states  in  gen* 
eral  that  the  mine  of  L,  hamadryadella  is  a  <^  whitish  blotch  on  the  up- 
per aide  of  the  leaf.^  Upon  different  species  of  oak,  however,  the  oolor 
of  the  blister-like  blotch  caused  by  the  mine  varies  from  whitisn  through 
yellow  to  dark  brown. 

The  upper  epidermis  of  the  leaf  being  removed  and  the  bottom  of  the 
mine  exposed  to  view,  it  is  seen  in  every  case  to  be  curiously  spotted  with 
the  excrement  of  the  larva,  as  is  well  shown  in  the  plate.  The  leaf 
therein  represented  is  no  worse  affected  than  tJie  average  one  upon 
many  trees.  Upon  the  under  side  of  the  leaves  the  evidence  of  iike 
eitensive  mining  upon  the  upx)er  surface  is  usually  very  slight|  and  the 
most  careful  examination  reveals  only  a  slight  discoloration. 

Upon  examining  the  edge  of  the  mine  with  the  microsoope^  usoally 
one  or  more  extremely  minute  eggs  will  be  found,  either  empty  or  im- 
hatched.  These  eggs  average  .112""  in  diameter  (.004  inch),  and  are 
almost  spherical  in  shape.  They  are  tinged  with  brown  before  hatch- 
ing, but  after  hatching  are  transparent.    No  markings  are  discernible. 

The  youug  larvae  present  a  most  curious  api>earance,  as  shown  in 
fi  gure  6  of  th  0  plate.  They  are  nearly  flat,  with  the  first  thoracic  segment 
much  larger  than  any  of  the  others,  the  hind  body  tai>ering  grodnafiy  to 
the  end.  The  head  is  small  also  in  comx>arison  with  the  size  of  the  first 
segment.  As  the  larvae  increase  in  size  they  still  retain  their  flftt  f«rm 
and  as  they  approach  fiill  growth  and  have  but  one  more  molt  to  undergo 
they  present  the  -appearance  of  figure  o.  Upon  the  back  of  each  seg- 
ment is  a  shiny  brownish  homy  plate,  and  the  head  and  last  segment  are 
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dark.  Althongh  aotlTe  while  in  the  mlney  only  the  faintest  rndiments 
of  legs  are  discernible.  The  mouth  parts  ftre  very  cnrioosly  modified. 
Mandibles  and  maxillae  are  the  only  parts  to  be  seen,  and  tney  appear 
aa  figured  at  d  The  mancUbles  seem  admirably  adapted  for  separating 
the  leaf  layers.  Though  apparently  both  mandibles  are  oontinuous,  yet 
in  reality  they  are  simply  connected  by  a  membrane  which  allows  play, 
and  through  an  opening  in  which,  on  the  ventral  side,  the  food  enters 
the  alimentary  canal.  Two  pairs  of  rudimentary  almost  colorless  eyes 
can  be  seen  under  a  moderate  magnifying  power,  occupying  the  relative 
position  indicated  in  figure  d.  The  hind  pair  usually  consists  of  four, 
five,  or  six  large  and  apparently  structureless  cells,  resembling  flat  cells. 
Each  one  of  tiie  front  pair  consists  of  from  two  to  four  similar  cells 
though  smaller.  From  the  lateral  edge  of  each  segment  projects  a 
rather  long  bristle,  and  just  above  the  lateral  edge  there  is  a  smaller 
one.  The  last  segment  bears  six  such  bristles.  Between  the  lateral 
edge  of  each  segment  and  its  dorsal  plate  are  two  short,  stout  tubercles 
placed  dose  together,  and  each  surmounted  by  a  short  bristle.  The 
spiracles  are  extremely  minute,  but  with  a  high  microscopic  power 
can  be  seen  near  the  latero-anterior  border  of  each  of  the  abdominal 
segments  except  the  last,  each  with  its  minute  tracheal  branch  running 
to  it.  The  meta  and  mcsothoracic  segments  have  none,  but  that  on  the 
jirothoracic  is  larger  than  any  of  the  others  and  situated  on  the  hind 
border  of  the  segment. 

When  once  removed  from  their  mines  these  flat  larvae  have  not  the 
power  to  re-enter  the  leaf  and  commence  new  mines.  This  is  dne  in 
great  part  to  the  peculiar  structure  of  the  mouth-parts,  which  are  in  no 
way  fitted  for  piercing  a  tough  epidermis.  Then,  too,  as  Mr.  Chambers 
has  suggested,  the  head  projects  straight  forward  and  can  be  elevated 
or  depr^sed  but  very  slightly,  which  also  is  the  case  with  t&e  modified 
jawa. 

To  one  acquainted  with  the  general  features  of  the  larvae  of  the  dif- 
ferent orders  of  insects,  these  flat  larvae  bear  a  much  closer  general  re- 
aembliuice  to  coleopterous  larvae  than  to  lepidopterous.  The  number  of 
mcdta  which  they  have  undergone  up  to  this  time  is  difficult  to  ascer- 
tain. Usually  five  cast-off  skins  can  be  readily  found  in  a  completed 
mine,  which,  together  with  the  skin  which  is  cast  within  the  cocoon  (of 
wUcn  we  shall  speak  further  on)  and  one  or  two  small  ones  which  have 
become  so  decomposed  and  mixed  with  the  excrement  as  to  have  be- 
come indistinguishable,  would  indicate  seven  or  eight  molts.  Mr. 
Chambers's  studies  have  led  him  to  the  conclusion  that  there  are  always 
eight  molts  in  Lithocolletis.  He  based  this  conclusion  on  the  fact  that 
eight  distinct  sizes  are  discernible  in  the  larvae  of  each  species.  He  has 
also  noticed  the  following  deflnite  relation  between  successive  molts: 
"At  each  molt  except  the  seventh,  tlie  length  of  the  larva  in  its  first 
stage  is  added  to  that  of  the  molting  larva;''  or,  in  other  words,  at 
each  molt  the  larva  increases  in  length  by  just  the  length  of  the  first 
stage.  I  have  been  unable  to  verify  this  relation  with  the  species  under 
consideration. 

When  these  flat  larvae  have  attained  full  size  they  usually  measure 
from  four  to  five  millimeters  in  length ;  and  their  blotch  mine  covers  a 
space  equal  to  from  one-half  to  three-quarters  of  an  inch  square.  At 
ita  seventh  molt,  instead  of  coming  out  again  a  larger  flat  coleopter- 
iform  larva,  its  entire  appearance  changes.  It  is  longer  than  before, 
and,  instead  of  being  flat,  is  cylindrical.  Its  mouth  parts  have  assumed 
a  more  normal  lepidopterous  form,  and  its  eyes  have  become  covered  by 
dark  pigmentary  layer.    The  regular  fourteen  feet  in  the  normal  posi- 
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tion  have  appeared,  the  last  pair  or  anal  prop-legs  alone  varying  from 
the  usual  form  in  being  united  across  the  middle  line.  The  spiracles 
have  become  mounted  on  quite  prominent  tubercles,  but  their  position 
is  the  same  as  in  the  flat  form.  The  round  larvae  vary  mueh  in  their 
markings.  Some  individuals  have  the  brown,  homy  dorsal  plates  which 
were  found  upon  the  flat  larvae ;  others  have  not  a  trace  of  them,  while 
others  stiU  form  various  intermediate  stages.  The  last  four  pairs  of 
legs  have  the  appearance  of  common  prop-legs,  but  the  first  three  pairs 
do  not  at  all  resemble  the  ordinary  thoracic  legs  of  caterpillars.  In- 
stead of  being  horny,  articulated,  and  apparently  ending  in  a  point, 
they  are  mere  fleshy  tubercles,  each  with  a  depression  in  its  center,  and 
looking  much  like  pro-legs. 

The  reasons  for  these  remarkable  changes  are  soon  evident,  for  these 
round  larvae  are  to  spin  the  cocoon.  With  the  mouth  parts  the  now 
almost  useless  mandibles  have  become  much  smaller,  and  &om  being 
the  most  important  have  become  the  least  important  of  the  mouth  parts. 
The  parts  appearing  most  prominently  in  the  round  form  are  the  labium, 
bearing  the  spinnerets,  the  labial  palpi,  the  maxillae  and  maxillary  palpi, 
all  of  which  help  in  the  formation  of  the  cocoon.  The  development  of 
the  feet  is  also  necessary,  as  they  enable  the  larva  to  turn  itself  readily 
in  the  narrow  compass  of  the  cocoon  during  the  spinning. 

The  cocoon  itself  is  simply  a  delicate,  semi-transparent,  circular  sheet 
of  white  silk,  stretched  over  a  part  of  the  bottom  of  the  mine.  It  is 
usually  from  5  to  7""  (.2  to  .28  inch)  across,  and  is  composed  of  delicate 
fibers  running  in  every  conceivable  direction.  The  leaf  at  the  bottom 
of  the  cocoon  has  a  number  of  silken  threads  spun  across  it.  Mie  object 
of  these  threads  is  probably,  as  Mr.  Chambers  suggests,*  to  make  tiie 
space  intended  for  the  cocoon  more  roomy  by  causing  a  bulge  on  the 
under  side  of  the  leaf  from  the  contracting  of  these  fibers. 

Up  to  this  point  the  life  of  the  larva  occupies  from  eighteen  to  twenty- 
five  days,  and  it  attains  an  average  length  of  about  5.4""  (^  inch). 

The  length  of  time  elapsing  between  the  completion  of  the  cocoon  and 
the  change  to  pupa  I  have  not  definitely  ascertained ;  but  that  it  is 
very  short  is  shown  by  the  fact  that  two  larvae  left  engaged  in  spinning 
at  i  o'clodi  in  the  afternoon  had  completed  the  transformation  at  nine 
tlie  next  morning. 

The  last  larval  skin  is  extremely  delicate  and  elastic.  Upon  being 
shed  within  the  cocoon  it  shrinks  away  so  as  to  be  almost  imperceptible. 
Upon  comparing  it  with  the  last  skin  shed  tcithout  the  cocoon  it  is  seen 
to  be  only  about  one-tenth  its  size,  or  rather  to  occupy  only  about  one- 
tenth  its  space.  The  utility  of  this  is  obvious  when  we  think  of  the  con- 
Ixacted  space  of  the  cocoon.  The  extreme  delicacy  of  this  last  skin 
"oiables  one  to  see  plainly  the  formation  of  the  chrysalis  within  with  a 
.»r»/lerate  microscopic  power  and  a  strong  transmitted  light. 

L'ne  chrysalis  is  light  brown  in  color  and  about  4.2™"  (.16  inch)  in 
**Tirrth.  The  most  remarkable  point  about  it  is  the  toothed  crest  upon 
^*  .brA>»ead,  which  enables  it  doubtless  to  pierce  or  saw  through  the 
iop/^i  >.  w  shows  a  side  view,  and  o  a  front  view  of  this  crust, 
-'.^w  ^^  '  J  sharp  teeth.  The  posterior  end  of  the  body  is  squarely  cut 
•f,  auf  r  umished  with  three  minute  forward-curved,  finger-like  hooks, 
vhich  luivioubtedly  serve  to  hold  the  chrysalis  in  position  by  hooking 
nf/>  the  silk  of  the  cocoon  during  the  exit  of  the  moth,  but  not  to  any 
^-^uent  before,  as  the  chiysalis  readily  falls  out  when  the  cocoon  is  cut 
^oiL    As  the  chrysalis  advances  in  development  the  colors  of  the  con- 

"tci.,      ^  ''^  "  ^'      *^   '*»'*  o^ '''inei"'*-!  esfMfrUy  of  LithoooUetis/'bj 
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tafaied  motb  begin  to  be  plainly  visible,  and  it  seems  to  be  completely 
difl^ntiated  a  day  or  two  before  it  makes  its  exit. 

Eight  days  after  the  first  pupae  were  found  the  moths  be.sran  to  make 
flielr  appearance.  Each  pupa  first  sawed  through  the  co<Joon  near  its 
jnnctare  with  the  leaf  and  worked  its  way  through  the  gap,  by  means 
of  the  minate  backward-directed  spines  upon  its  back,  until  it  reached 
the  upper  cuticle  of  the  leaf.  Through  this  cuticle  it  sawed  in  the  same 
way  tiiat  it  did  through  the  cocoon.  The  hole  was  in  each  case  just 
large  enough  to  permit  the  chrysalis  to  work  its  way  out,  holding  it 
firmly  when  partly  emerged.  When  half  way  out  it  stopped,  and  pres- 
ently the  skin  split  across  the  back  of  the  neck  and  down  in  front  adong 
flie  antennal  sheaths,  and  allowed  the  moth  to  emerge. 

The  moth  is  a  delicate  little  creature,  with  a  body  about  3™"  (.12  inch) 
long,  and  with  a  stretch  of  wing  of  about  7"""  (.28  inch).  The  front 
wings  are  white,  with  three  broad  irregular  bronze  binids  across  each 
one,  each  band  being  bordered  with  black  on  its  inner  side.  The  hind 
wings  are  silvery. 

F?om  the  time  when  these  insects  were  first  observed  until  the  end  of 
the  season  the  moths  were  constantly  issuing,  there  being  almost  no 
ic^golarity  in  the  generations,  so  that  from  this  season's  observations  it 
w^d  not  be  easy  to  state  definitely  the  number  of  broods.  The  cycle 
of  flie  insect's  life  occupying,  as  it  does,  but  a  single  month,  more  or 
less,  in  this  latitude,  with  seasons  varying  in  length  and  degree  of 
wannth,  the  number  of  broods  will  vary  by  one  or  two.  Five  or  six  is 
probably  a  close  approximation. 

Upon  the  approach  of  cold  weather,  all  the  larvae  which  have  entered 
upon  the  last  larval  stage,  the  round  form,  undergo  no  further  transfor- 
mations at  that  time,  but  remain  in  this  stage  through  the  winter.  The 
larvae  which  have  not  yet  reached  this  stage  continue  their  develop- 
ment up  to  this  point,  unless  frost  and  the  fall  of  the  leaves  cut  them 
oflf,  and  also  hibernate  as  round  larvae.  This  arrest  of  development,  if 
it  may  be  so  termed,  of  the  larva  before  its  last  molt,  took  place  this 
year  (and  it  is  probably  usually  the  same)  with  the  advanced  larvae 
several  weeks  before  cold  weather  set  in,  at  just  that  point  when  the 
development  of  another  generation  would  have  been  impossible,  thus 
securing  the  hibernation  of  almost  every  individual.  An  examination 
of  the  leaves  in  December  revealed  the  fact  that  dead  partially  grown 
larvae  were  very  rare  indeed  in  the  mines.  All  through  the  winter  the 
dead  leaves  on  and  under  the  oaks  most  infested  during  the  summer 
were  full  of  the  round  larvae.  Not  a  single  pupa  was  found,  though 
hundreds  of  mines  were  opened  and  examined.  Such  pupae  as  there 
may  be  upon  the  fall  of  the  leaves  (though  they  are  probably  very  few, 
if  indeed  there  are  any  at  all,  from  the  reasons  just  stated)  either  give 
forth  the  moths  or  are  killed  by  the  frost.  The  moths  may  possibly 
hibernate  in  small  numbers,  though  we  have  no  evidence' of  such  hiber- 
nation.* 

Early  in  March  the  hibernating  larvae  revived  after  a  few  days  ol 
warm  weather  and  began  spinning  their  cocoons.    During  the  winter 

•Mr.  Chambers  says  {ibid.j  p.  148):  "Neither  can  I  conceive  any  good  reason  why 
moths  disclosed  late  in  the  fall  might  not  winter,  and  indeed  the  moths  of  L,  rohiniella 
andX.  idlicifolieJla  do ;  but  I  have  never  met  with  any  others  hibernating,  and  indeed 
I  have  not  seen  L,  ealicifoUella  later  than  November.  There  are,  however,  some  facta 
about  the  hibernation  of  the  species  which  need  farther  explanation.  Thns,  I  have 
known  L,  tuhi/erella  Clem,  and  L.  oesculiseTIa  Cham,  to  pass  into  their  last  larval  state 
in  the  middle  of  August  and  to  remain  in  that  condition  until  late  in  the  fall,  when 
my  last  observations  were  made  npon  them,  and  in  such  cases  there  was  abundant 
wazmth  and  time  for  another  brood  before  the  fall  of  the  leaves.'' 
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there  had  been  no  signs  of  silk  in  their  i»inee.  The  spinning  of  the 
cocoons  in  every  instance  studied  occupied  about  two  days,  and  the 
larvae  transformed  in  a  very  few  hours  thereafter  to  pupae,  in  which 
stage  they  presumably,  under  ordinarj^  conditions,  remaiuea  until  the 
putting  fi  rth  of  green  loaves.  In  the  breeding  room,  however,  kept  at 
an  average  temperature  of  68^  F.^  tlie  moths  began  to  issue  on  March 
20, 15  days  after  tlie  transformation,  nearly  double  tha  tima  in  which 
th«  midsummer  brood  remained  in  this  statu* 

REMEDY. 

From  a  brief  review  of  the  natural  history  of  the  inoect  under  con- 
sideration, it  would  seem  that  an  efficient  remedy  would  bo  readily  found 
in  raking  up  and  burning  the  fallen  leaves  during  winter,  when  they 
contain  the  hibernating  round-form  larvae.  This  would,  indeed,  in  the 
m^ority  of  cases,  prove  all-sufficient.  But,  unfortunately,  there  are 
oaks  the  dead  leaves  of  which  cling  persistently  to  the  twigs  through- 
out the  whole  winter ;  so  that  upon  the  department  grounds,  for  example, 
although  all  leaves  are  carefully  collected  late  every  fall,  there  stilf  re- 
main enough  on  the  trees  to  start  a  bounteous  crop  of  leaf-minera  the 
next  season.  The  saving  of  leaves  for  manure  is  a  doubtful  ^oonomy 
when  infested  with  leaf-miners  like  L.  hamadryadklla.  If  the  colleoting 
of  the  leaves  be  postponed  until  spring,  the  starting  buds  will  have 
forced  them  off  without  exception,  and  the  miners  can  be  oompl^taly 
destroyed. 

FITCH'S  OAK-LEAF  MINER. 

(LUhocolletu  Fitchella  Clem.) 
Order  LEPrDOPTERA  5  family  TiNEroAB, 

Forming  a  tcutiforni  mine  on  the  nnfler  Bnrfaoes  of  the  leaves  of  diffBTont  oakt,  • 

minute,  nearly  cylindrical,  white  larva. 

Upon  the  under  sides  of  the  oak  leaves  during  the  past  summer  were 
found  many  mines  of  this  insect,  described  years  ago  by  Dr.  Fitoh.* 
Although  belongiug  to  the  same  genus  as  the  insect  which  we  have  just 
described,  and  although  resembling  it  considerably  in  the  adult  form,  in 
its  early  stages  and  in  the  character  of  its  mine  L.  Fitchella  presents 
marked  differences. 

From  the  empty  shells  which  we  find  abundantly  upon  the  underside 
>f  the  leaf  the  Qgg  seems  to  be  very  similar  to  that  of  L.  hamadryoiella, 
ts  greatest  diameter  is  .11G""%  and  in  shape  it  is  leutiform.  From  two 
o  a  dozen  of  these  egg-shells  will  often  be  found  on  the  under  surftm 
,1  a  leaf  upon -which  there  is  but  a  single  mine,  and  when  we  take  this 
■o/^^  ill  -.onnection  with  the  number  of  larvae  that  are  parasitised  we 
M2^  the  small  proportion  which  the  insects  arriving  at  maturity  bear 
-    lie  number  of  eggs  originally  laid  by  the  female  moth. 

v^-  r.'  •  'y  batched  larvae  do  not  vary  suflliciently  from  those  full 
^kx.r  •  -c^rit  special  remark.  The  mine,  unlike  that  of  Z.  hamtidry- 
y/?r'  niniv  p-  Mpnt  IVom  botli  sidcs  of  thc  leaf.    It  belongs  to  tliat 

u      ^'-f^formy  from  the  fact  that  the  under  euticle 


i-  J ». 


.'ifth  N.  Y.  Kept.,  sec.  3*i7,  under  tlie  name  of  ArqxtromigfM  qvitrcyfoHtlla^  AHer- 
»tl8  redeacrihed  hy  Clemens  (P— ,  Acad.  Nat.  Sci.  Phila.,  1860,  207),  Fitob's  D»Bi« 
t\€^  r^eocc   '^<»'i,     Si**^  nitoiTii '»vj^^    nj*»v  fo  v  i.     riqA«i>a,  BiUl.  U.  o.  Qtol.  Sklf^NOFi 
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being  aq^arated  by  the  mining  larya,  Hbrinks  as  it  dries,  tlips  throwjug 
the  opposite  side  of  the  leaf  into  a  projecting  fold.  The  mine  is  Hum 
noietooiny,  and  we  should  expect  to  find  in  it  a  larva  which  is  not  so 
flaftaatiiat  of  the  white  blotch  oak-loaf  mine,  and  sn(;h  is  indeed  the 
ease.  When  the  mine  is  made  along  tbe  edge  of  a  leaf,  tliis  contracting 
rf  the  under  skin  causes  the  edge  to  turn  over  in  such  a  way  that,  at  a 
euQi^  glance,  it  much  resembles  the  work  of  a  Tortrieid  or  loaf-ix^lling 
larvfc  The  color  of  the  mine  is  a  dirty  yellow.  While  the  larva  is  yet 
yoong  it  does  no  more  than  separate  tlie  under  cuticle  from  the  paren- 
chyma, 80  that  for  some  time  the  mine  is  not  noticeable  from  the  upi)er 
side, except  from  the  elevation  caused  in  the  manner  just  described. 
When,  however,  the  mine  ha«  become  of  sufficient  size  to  afford  it  a 
comfortable  working  place,  the  now  half-gi'own  larva  attacks  the  paren- 
chyma, eating  all  but  the  upper  epidennis  and  the  stionger  veins.  This 
is  done  at  first  around  the  edges  of  the  mine  as  laid  out,  but  gradually 
tte  work  advances  inward  to  the  center  UTitil  all,  or  nearly  all,  is  eaten, 
and  the  surface  of  the  leaf  above  tbe  mine  x>resent8  a  skeletonized  ap- 
peanmceb  Frequently,  liowever,  tbe  hirva  attains  full  giowth  before 
this  is  completely  accomplished,  and  from  thus  fact  mines  are  often  found 
which,  when  seen  from  above,  ay)pear  simply  as  a  skeletonized  circular 
hand,  inclosing  a  normal  areen  center  of  greater  or  less  size. 

The  fall-grown  larva  is  between  4" ""  and  o"""  in  length  (from  .15  to  .19 
inch).    It  does  not  belong  to  the  so-CiUled  ''flat-'  group  of  Lithocolletis 
l*fvae,  but  rather  to  the  *' cylindrical''  group,  and,  consequently,  does 
^ot present  such  abnormalities  of  structure  asAve  have  seen  in  tbe  larva 
^ L.kamadi'yadeUa,    Tbe  mouth  parts  ai-e  nt)imf!l,  the  thoracic  legs  are 
littfi;eand  well  developed,  each  being  armed  wiih  a  terminal  claw,  the 
prwegs  are  present  in  normal  numbi^r  and  ij(uinal  position,  though 
J^her  small,  and  tbe  whole  appearance  uf  the  hirva  is  such  that  at  a 
glance  it  would  be  called  lepidoptcrous.    'I  lie  general  color  is  nearly 
▼lute,  the  mouth  parts  being  tip] >ed  with  brown,  and  there  is  no  ap- 
pearance of  the  darker  horny  slnelds  which  gives  tbe  Hat  larvae  so 
characteristic  an  appearance.    Tbe  anterior  (thoracic)  segments  of  the 
body  are  larger  than  tbe  others,  and  the  head  is  retractile  within  the 
fi^t   The  abdominal  joints  ai-e  of  nearly  uniform  size.    Over  tbe  sur- 
face of  the  body  are  scattered  a  few  long  white  hairs.    The  excrement 
otLFitchelia^ioT  some  unexplaineii  reason,  t^eems  to  diHer  in  character 
from  that  of  L.  hamadryaddla.    In  the  case  of  the  latter,  as  we  have 
•fready  stated,  tbe  whole  tioor  of  tbe  mine  is  spotteil  with  tbe  frass, 
which  seems  to  have  been  smeared  on  when  ver>^  moist,  and,  drying, 
has  become  hard  and  black.    In  old  mines  in  which  more  than  one 
larva  has  been  at  work  tbe  lloor  is  coveretl  with  what  looks  like  a  thin 
sheet  of  cracke<l  black  enamel.     With  L,  Fitclulla^  however,  the  excre- 
ment consists  of  minute,  dry,  bard  p<»llets,  which  are  collected  together 
in  some  one  part  of  the  mine,  leaving  the  floor  x>erf(i>ctly  clean.    Tbe 
cast-oft*  skins  of  tbe  larva  are  also  to  be  found  in  this  ball  of  i>ellets. 

When  tbe  larva  prepares  for  i>upa!ion  it  spins  no  regular  coccK)n,  as 
does  L,  kamadryadelhi^  but  simply  weaves  a  network  of  fibers  ba(;k  and 
forth  frnm  one  side  to  the  other  of  the  mina  Then  stationing  itself  in 
the  midst  of  this  mesh  of  silken  fibers,  supported  on  all  sides  without 
tonchlnglhe  walls  of  the  mine,  it  easts  its  last  larval  skin  ;  the  quantity 
of  silk  thus  s]»un  varies  greatly  with  ditVerent  individuals,  some  spin- 
ning enough  to  form  an  inegular  and  delicate  oval  coco(m,  others  hav- 
ing almost  no  silk  in  their  mines.  The  color  of  the  silk  varies  from  white 
to  light  brown. 
Ike  pupa  is  of  a  very  light  brownish-yellow  color  at  first,  bat  joat 


232    BEPOET  OP  THE  COMMISSIONER  OP  AGBICULTUEB. 

before  giying  out  the  moth  it  becomes  darker  on  the  head,  back,  and 
wing  cases.  In  many  important  features  it  resembles  the  papa  of 
X.  hamadryadelliJLf  but  differs  in  others.  It  is  longer  and  more  slender, 
as  was  to  be  expected  from  the  differing  shapes  of  the  larvae.  The  other 
differences  are  just  such  as  the  differences  in  habits  would  lead  ns  to 
expect.  The  pupa  of  L.  Kamadryadella  has  to  cut  its  way  throneh  a 
comparatively  tough  silken  cocoon,  as  well  as  the  upper  epidermic  of 
the  leaf,  and  hence  we  find  that  its  forehead  is  armed  with  a  prominent 
beak  furnished  with  a  cutting  and  rasping  edge,  with  marked  serrations, 
with  which  it  easily  works  lt«  way  out.  With  Mtchella  there  is  no  cocoon, 
but  the  Iqwer  epidermis  of  the  leaf  has  to  be  cut ;  hence  we  find  that  the 
beak  is  still  present,  but  in  a  more  rudimentary  form  than  in  the  former 
case,  no  serrations  whatever  being  observable.  The  conditions  in  whidi 
the  latter  is  found,  however,  require  a  development  of  organs  which  the 
former  eitlier  does  not  possess  or  which  are  only  rudimentarily  present. 
These  are  appendages  to  hold  it  in  position  in  the  midst  of  the  netwcnrk  of 
silken  threads.  The  pupa  of  L,  luimadryadella  has  upon  its  last  fiog* 
ment  four  very  minute,  outward-curved  hooks,  which  serve  to  hold  it  In 
position  after  it  has  worked  its  way  half  out  of  the  mine,  and  while  tiie 
moth  is  emerging.  In  L.  Fitcliella  these  hooks  are  greatly  lengthened, 
and  undoubtedly  are  of  great  use.  In  addition  to  these  hool^,  at  tiie 
juncture  of  the  penultimate  and  antepenultimate  segments  of  the  body 
there  is  upon  each  side  a  strong  elevated  ridge  slightiy  directed  bade* 
wards,  which  answers  the  same  purpose,  but  the  peculiar  shape  of  ^diioli 
argues  its  development  for  some  other  purpose  difficult  to  sonnise. 
Just  below  the  beak  on  the  ventral  side  of  the  body  are  six  delicate,  down* 
ward-directed  hooks,  and  from  the  whole  back  and  sides  of  the  body  pro- 
ject a  number  of  long,  slender  hairs,  each  having  as  its  base  a  smidl 
but  distinct  tubercle.  These  all  seem  to  be  provisions  for  the  same  end. 
The  chrysalis  at  maturity  takes  almost  precisely  the  same  prelinunary 
steps  to  giving  out  the  moth  as  did  that  of  the  last  insect  studied.  It 
woi4cs  its  way  to  the  nearest  wall  of  the  mine,  and,  cutting  through  the 
thin  leaf  skin,  wriggles  out  until  half  of  its  body  is  in  the  open  air.  In 
this  position  it  is  firmly  held,  the  anal  hooks  being  entangled  in  the 
loose  silk  within  the  mine,  and  the  moth  makes  its  exit  through  a  longi* 
tudinal  dorsal  split  in  the  thoracic  skin. 

The  moth  is  very  small,  measuring  only  about  7""  (.27  inch)  in  ex- 
panse of  wings.  Its  general  colors  are  white  and  bronze.  These  moths 
may  be  ofken  seen  wa&ing  leisurely  about  on  the  oak  leaves  through  the 
summer,  their  wings  fold^  close  to  their  body,  and  their  long  delicate 
antennae  in  constant  vibration.  While  in  this  position  a  white  crescent- 
shaped  mark  appears  across  the  back,  giving  them  a  characteristic  and 
iTimistakable  look ;  when  the  wings  are  spread,  however,  tiiis  crescent 

-solves  itself  into  two  wedge-shaped  marks,  one  on  the  lower  border  of 

-oh  for^  '  'r^^. 
^he  fi..-     ^'nuired  for  the  df  "^^f  )ment  of  the  larva  and  the  number 

•       oor-     .       ^'^asonapproxiTn^  V     '^«"^ly  to  the  corresponding  points  in 

.--   n\  .  ./w*M/T/7    I/?/!/...  'yto\  sAPTTm  fr  "^ave  observed  but 
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c«« « ^o  o    he  tallcBt  trees,  as  well  as  those  tbat  are 

*^'*  leaves  have  fallen  inantamn  a  portion  of  theee 

i^aers  have  pupae  or  sometimes  larvae  in  tbeaii 

...•  ^h'^ir^  in  autumn,  and  also  in  the  spring. 

.^oiudion  would  h^,^^  ^^^^  that  the  empty 
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fUl,  but  rather  that  they  were  the  mines  of  an  earlier  brand.  Hundreds 
of  mines  have  been  opened  during  the  months  of  January  and  February, 
and  the  insect  has  never  been  found  in  any  other  than  the  pupa  state, 
aod  no  hibernating  moths  have  been  seen. 

Inasmuch,  then,  as  the  insect  hibernates  in  the  pupa  state  within  the 
mines  in  the  dead  leaves,  the  remedy  is  obviously  the  same  as  that 
pr^osed  for  the  ravages  of  L.  hamadryadeUa. 

We  here  introduce  detailed  descriptions  of  the  larva  and  pupa,  as 
those  of  Dr.  Fitch  were  very  incomplete,  and  quote  Clemens's  descrip- 
tion of  the  adult,  so  that  it  will  be  possible  for  our  readers  to  recognize 
the  insect  in  any  of  its  stages. 

iJlHOCOLiJens  Fttchella  Clem. 

Larva, — ^Length,  when  fuU-growD,  4™";  "width  of  first  thoracic  segment  .81'"'"; 
■abcylindiicaly  flattened  somewhat  aorRo-ventrally;  head  triangular,  retractile;  1st 
thoracio  segment  largest,  others  suhequal,  but  tapering  slightly  to  the  end  of  the  body. 
When  young  the  thoracio  segments  are  much  larf^r  than  abdominal  segments.  Color 
cieamy  white,  alimentary  canal  bein^  dimly  seen  as  a  dark  shade  through  the  semi- 
trmiBpaTent  inte^pment ;  tips  of  mandibles  and  thoracic  tarsi  brownish.  Thoracio  legs 
Btroog  and  well  deTcloped ;  8  prop-legs,  anal  pair  well  developed,  the  first  three  pairs 
not  well  developed.  I^o  indication  of  a  homy  prothoracic  or  anal  plate.  Whole  upper 
•otfiMM  and  sides  of  the  body  with  sparse  long  white  hairs. 

Pi^M. — ^Average  length  4.6'"'";  ayerase  breadth  at  stoutest  part  of  body  l.OQ"". 
General  color  pale  yellow,  with  brownisu  tinge  to  wing  covers  and  dorsum  of  thorax; 
wing  coTers  reaching  to  the  penultimate  abdominal  segment ;  clypeus  prolonged  into 
ft  aferong  but  short  forward-curved  beak  with  smooth  edges ;  face  with  four  short, 
■kBdei^  excnxred  tentacles;  anal  se^ent  with  four  excurved  hooks  at  tip.  Eighth 
adlMnmnal  segment  with  two  semi-circular,  incurved,  longitudinal,  homy  ridges,  ap- 
nroaohing  each  other  ventrally,  and  visible  dorsally  only  as  lateral  prolongations  of 
th»  posterior  border  of  the  segment.  From  various  parts  of  the  abdomen  issue  long 
wliiie  hairs,  each  hair  arising  from  a  definite  tubercle. 

Imago, — *'Head,  face,  and  thorax  silvery  white.  Labial  palpi  tipped  with  pale 
oehteooB.  Antennae  pale  saffiron ;  basal  joint  silvery  white.  Fore  wings  pale  reddish 
aai&on,  with  a  slight  brassy  hue.  Along  the  costa  are  five  Hlvery-white  costal  streakSf 
aU  blaok-margined  internally  except  the  first,  which  is  very  oblique  and  continued 
along  the  oosta  to  the  base  of  the  wing.  All  the  costal  streaks  are  short  except  the 
fixsi.  On  the  inner  margin  are  two  conspicuous  silvery  dorsal  streaks,  dark-margined  in- 
ternally, tlie  first  very  large  and  placed  near  the  middle  of  the  inner  margin,  the  sec- 
ond opposite  the  third  costal  streak.  At  the  tip  is  a  small  round  black  spot,  placed 
abore  the  middle  of  the  wing ;  cilia  silvery  gray,  tinted  with  safiron.  Hind  wings 
grajiflh  fuscous;  cilia  paler.'' 

EETEnA?  COMSTOOKIAKA  Femald. 
Order  Lepipopteea  j  family  Tobtricidae. 

Boring  into  the  twigs  and  small  branches  of  the  pitch-pine  (Pinus  rigida)^  causing  an 
exudation  of  resin ;  yellow-brown  larvae,  about  lO"^*™  (.39  inch)  long,  transforming 
within  the  burrow  and  giving  forth  small  brown  and  gray  moths.   (Plate  V,  fig.  1.) 

An  examination  of  the  pitch-pines  in  the  vicinity  of  Ithaca,  N.  Y.,  in 
the  early  part  of  the  past  summer,  revealed  the  fact  that  they  were  in- 
fested to  a  considerable  extent  by  a  heretofore  undescribed  pest.  Upon 
the  smallest  twigs  and  limbs  and  upon  the  terminal  shoots  of  the  trees 
were  observed  exuding  at  intervals  masses  of  pitch,  mixed  with  the  ex- 
cremental  pellets  of  some  larva.  In  most  cases  there  were  two  distinct 
layers  of  the  resin  to  be  seen,  the  lower  dry,  hard,  whitish,  weather- 
beiaten,  having  evidently  been  exposed  during  the  winter,  while  the 
'  upper  mass  was  fresh,  softer,  and  of  a  hoary,  bluish  color  on  the  sur- 
£Eioe,  yellowish  beneath,  having  the  appearance  of  a  comparatively  re- 
cent exudation.  These  resinous  lumps,  when  occurring  upon  twigs  or 
limbS|  were,  in  the  great  majority  of  cases,  upon  the  upper  side,  and 
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were  seldom  founcT  nx>on  a  larger  limb  than  the  one  represented  in  the 
plate. 

A  longitudinal  section  through  one  of  the»e  lumps  showed  a  channel 
of  greater  or  less  size  leading  directly  to  the  heart  of  the  twig,  and  ex- 
tending along  toward  it«  base  for  a  distance  of  from  25°™  to  di)^^^  (1  to 
2  inches).  In  this  bnnx)w  was  found  a  rather  stout,  yeUowish-brown 
larva,  apparently  nearly  full  grown,  and  measuring  about  lO"*  (^9 
inch)  in  length.  In  other  burrows  the  short,  stout,  bi*owii  popae  were 
found.  They  were  quite  active,  and  retreated  to  the  bottom  of  the  mine 
when  the  resin  was  cut  into.  A  ring  of  strong  spines  surrounded  the 
posterior  border  of  each  segment,  and  enabled  them  to  move  abcmt  in 
the  mine  with  considerable  rapidity.  From  other  lumps  the  empty  pupa 
skin  was  protruding  for  half  its  length,  the  pupa  having  worked  itself 
to  that  position  before  giving  forth  the  moth. 

Some  of  the  burrows  examined  extended  in  both  directions  fSrom  the 
point  of  entrance.  Occasionally  also  the  twig  at  the  point  where  the 
reftin  exuded  was  completely  girdled,  and  in  other  cases  eaten  out  to 
mdi  an  extent  that  a  very  slight  force  would  suffice  to  break  it  off.  The 
lairae  were  in  some  cases  found  with  their  heads  at  the  month  of  t&e 
burrow,  but  in  the  majority  of  instances  the  opposite  was  the  caee. 

The  moth  which  issues  Irom  the  burrows  is  quite  small  and  soberly 
oolored.  In  the  figure  it  is  represented  natural  size;  the  darker  shades 
are  dark  rust-color,  and  the  lighter  light  gray.  It  belongs  to  the  family 
Tortricidae,  the  larvae  of  which  are  usually  leaf-rollers. 

From  what  we  have  been  able  to  learn,  we  conclude  that  thens  are 
two  broods  of  this  insect  in  a  year,  and  that  the  second  brood  hiber- 
nates in  the  larva  state.  May  25  burrows  were  found  from  which  Uie 
moths  had  already  issued.  In  the  breeding  cages  at  Washington  the 
moths  issued  until  June  20,  when  the  last  one  made  its  exit.  August 
23,  larvae  were  receivetl  which  were  nearly  full  grown,  and  were  pre- 
sumably of  the  second  brood.  In  the  following  January  nearly  all  Uie 
larvae  found  were  only  about  half  gi^own ;  noue  were  more  than  two- 
thirds  grown. 

At  the  approach  of  winter  the  larvae  prepare  their  burro"?«8  for 
hibernation  by  lining  them  with  delicate  layers  of  white  silk,  which 
often  form  tubes  closed  at  the  lower  end.  The  larva  remains  through 
the  winter  with  its  hea<l  at  the  posterior  end  of  the  mine.  Before  the 
change  to  the  chrysalis  state,  however,  this  position  is  reversed  and 
the  head  is  towards  the  opeuiiig. 

Wherever  a  twig  is  pierced  and  bored  by  one  of  these  larvae  the 
'.eaves  begin  to  turn  yellowish  and  the  twig  often  die«.  In  many  cases, 
lowever,  more  than  one  of  the  larvae  are  to  l)e  found  in  a  single  twig, 
Hid  this  of  course  more  certainly  insures  its  death.  It  seems  probable 
hat  the  principal  damage  done  is  the  disfiguriug  of  the  shape  of  the  tree 
•V  the  destruction  of  terminal  shoots.* 

'l»o  moths  bred  from  the  burrows  were  submitted  to  Professor  Fer- 

-'     -iio  decided  that  they  represented  a  new  specie,  sprob^bly  lieloitg- 

-v^     .     •»<>!  genus  Retinia.    Tliis  8|>ecies  he  describeil  in  the  Canadiaa 

^'*-   ^ist,  vol.  xi,  p.  157.  We  quote  Professor  Feniald's  description 

lie  renin  exndinjj  from  the  burrows  of  the  Betinia  is  nomotimefl  inhabited  by  Oip- 
--  .fit.H  Inrvae  which  correspond  quite  perfectly  with  Oslen  Saoken's  rather  incoiopleto 
'-•""•iption  of  Ofcidomyia  pini-iuopiSf  a  species  which  he  <h'HcribeiI  from  Inrvao  foimtl 
»  x«  sinouH  cocoons  on  the  leaves  of  Finua  inops  in  the  vicinity  of  Waiihingft<m,  and 
l>e  a<hilt  of  which  he  waM  unable  \.o  rear.  The  occurrence  of  these  larrae  in  thia 
-Adding  resin  produced  by  Bttinia  would  seem  to  argue  that  they  are  not  nomuilly 
njnrious,  and  that  the  en;gs  are  only  laid  i*^  p^^'*)    exuding  from  aotat  prior  ii^ulj. 
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of  the  moth,  and  append  descriptions  of  the  larva  and  pupa  so  that  the 
insect  may  be  recognized  in  whatever  stage  it  is  found. 

BETiNiAf  CoMSTOCKiANA  Feniald. 

Head  in  firont,  basal  joints  of  antennao,  and  palpi  white;  last  joint  of  palpi  and  a 
few  scales  upon  the  outside  of  the  middlo  joint  dark  gray.  Eyes  black,  m  rtox  light 
•olphnr-yeUow  to  straw-yellow,  antennae  dark  brown,  annnlated  with  whitish. 
TKonui  aboTe  vbite,  with  a  few  scattered  gray  scales ;  beneath  silvery  white.  Ab- 
daBMn  abofve  light  brown,  with  a  silvery  luster;  lighter  at  the  end  of  each  segment: 
Vwnn>th  lighter ;  last  segment  in  the  females  darker  brown  above  and  beneath,  and 
vithout  the  sUveiT  laster.  Anal  tuft  in  the  males  light  straw-color.  Fore  and  middle 
legs  light  brown,  femora  and  tibiae  of  hind  legs  white,  tarsi  of  all  the  legs  brown, 
ringed  with  white.  Fore  wings  ferruginous  brown,  the  extreme  costal  edge  from  base 
to  sear  tlw  »pex  dark  brown.  A  number  of  small  white  spots  rest  upon  the  costa, 
Ibor  haire  beyond  tihe  middle,  from  all  of  which  stripes  composed  of  white  and  leaden 
hited  acalea  extend  more  or  less  irregularly  across  the  wing  at  nearly  right  angles  with 
the  oo0t%  and  having  something  of  a  wavy  appearance  in  some  specimens^  with  some 
indieftiicm  of  a  basal  patch,  a  central  and  subterminal  band  composed  or  the  leaden 
and  white  soalaa.  Fnn^es  light  brown  above  and  beneath ;  fore  wings  light  brown 
Wnttth.  fsnuginoas  apicaUy,  with  the  white  spots  of  the  costa  well  indicated.  Hind 
wings  i^ve  and  beneath  grayish  brown,  with  a  tinge  of  fermginous  in  some  speci- 
laens,  and  with  darker  irrorations  on  the  costa  and  outwar<lly ;  fiinget  long  at  the 
anal  angle,  somewhat  lighter  and  with  a  darker  line  near  the  bate. 

JinMiiMft.— Female,  18-20»»;  male,  18-20»™. 

AMiat— Ithaca,  N.  Y. 

I)eecrihed  from  two  males  and  three  females. 

I  have  provisionaUy  referred  this  species  to  the  ^enns  Reiima,  for  although  it  agrees 
witll  the  definition  of  the  genus  as  given  by  Heiuemann  in  other  respects,  the  vcna- 
ttm  of  the  fore  wing  differs  in  the  origin  of  veins  four  and  five,  which  are  not  from 
the  noie  point,  but  a  little  remote  from  each  other ;  the  distance  between  veins  live 
and  fix  at  their  origin  is  about  twice  the  distance  between  veins  four  and  five. 

The  moth  has  also  been  taken  by  Mr.  Otto  Lugger  at  Baltimore,  Md. 

Zmvo* — Length,  when  full-grown,  12™'",  cylindrical,  tai)ering  very  slightly  at  the 
«nde>  General  color  yellowish ;  head,  thoracic  plate,  and  piliferous  spots  brown  and 
highly  polished ;  anal  plate  dusky  and  somewhat  polished,  under  a  high  power  coh- 
ered with  shallow  pits.  The  piliferous  warts  are  large  and  ouite  prominent,  each 
bearing  a  stiff  hair.  Their  arrangement  is  nonnal.  The  anal  shield  is  fnmishea  with 
two  transYeree  rows  of  four  hairs  each,  the  posterior  row,  fh>m  a  dorsal  view,  appear- 
ing to  fringe  the  end  of  the  body.  The  stigmata  are  light  colored,  surrounded  oj  a 
dark-brown  chitinous  ring.    Thoracic  legs  and  bases  of  prolegs  brownish. 

The  young  larvae  differ  in  being  darker  colored.  The  head  and  thoracic  shield  are 
lighter;  the  piliferous  spots  are  hardly  discernible;  the  stigmata  are  much  larger  in 
pcoportion  to  the  size  of  the  larva,  and  their  dark  circumference  is  very  strongly 
marked. 

Fupa. — Length  7""°.  General  color  dark  shining  brown,  darkest  on  dorsum  of 
thorax  and  head;  wing-sheaths  broad,  extending  to  third  abdnminal  segment.  The 
VKWterior  border  of  each  abdominal  segment  dorsally  elevated  to  a  s]>iny  ridtje,  bear- 
ing  many  strong  backwanl-directed  s^nnes.  Anal  segment  somewhat  truncate,  with 
9k  niunh€^  of  slender  hooked  filaments.  Eyes  very  black  an<l  prominent.  Between 
the  eyes  two  pairs  of  the  hooked  filaments,  having  their  origins  close  together  and 
■pleading. 

Two  species  of  Iclmeumonid  parasites  have  been  bred  from  the  larvae, 
both  famished  with  long  ovipositors  to  pierce  the  resinous  mass.  They 
belong  to  the  genera  Epkialtes  and  Agathis.  Mr.  E.  T.  Cresson  has  la- 
yered me  with  the  following  descrii)tion  of  the  former. 


COMSTOCKTi  Cresson  (n.  sp.). 

JVsi<ys. — Black,  shining ;  thorax  sni(»oth,  very  feebly  punctured ;  metathorax  smooth, 
lomided,  with  two  abbreviated,  longitudinal,  feebly  developed,  elevated  liuesoHcUsk, 
alightly  divergent  posteriorly;  tegulae  white;  wings  hyaline,  subiridescent,  nerv- 
ures  and  stigma  fuscous,  the  latter  with  a  pale  spot  at  base,  arcolet  as  iLsual;  legs, 
iBcloding  coxae,  bright  fulvous^  posterior  tibiae  and  tarsi  bhick ;  abdomen  about 
twice  the  length  of  the  thorax,  distinctly  punctured,  sides  of  the  second  and  Ibllow- 
ing  segwents  tulM^rmUted;  first  segnieiit  a  little  loug(*r  than  broad,  broadly  «^xca- 
▼iQed  at  base  and  nlightly  grooved  on  disk  above ;  second  segment  longer  than  bix>ad, 
widened  posteriorly;  third  and  fourth  set^nients  quadrate,  reinaiuder  traueverae; 
0?ipoeitQr  as  long  as  the  body.    Leugtli  of  body  .;15  inch. 

JM.— Ithaca,  N.  Y.    Paratitio  upon  IMata  CSmstedMuui  Feniald. 
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THE  FRUSTRATING  RETINIA. 

{Retiniafrustrana  Scudder  MSS.) 

Order  Lepidopteba  j  family  Toeteicidae. 

Inffesting  the  ne^w  growth  of  Pinus  inops  and  P.  rigida  (and  perhaps  of  other  species), 
spinning  a  delicate  web  around  the  terminal  bud,  and  mining  both  the  twig  and  the 
bases  of  the  leaves ;  one  or  several  small  yellowish  larvae,  which  transform  within 
grayish  cocoons,  either  in  their  burro vs  or  fastened  to  the  twigs,  and  become  small 
copper-colored  moths,  with  wing  expanse  of  12"^™  (.47  inch).     (Plate  V,  fig.  2.) 

About  the  middle  of  May,  1879,  tbe  scnib-pines  {Pinus  inops)  in  Vir- 
ginia, near  Washington,  wore  found  to  be  greatly  injured  by  small  lepi- 
dopterous  larvae.  On  many  trees  there' was  scarcely  a  new  shoot  to  be 
found  which  was  not  infested  at  lis  tip  by  from  one  to  four  yellowish 
black-headed  caterpillars.  They  were  so  completely  concealed  while  at 
work  that  their  presence  would  scarcely  be  noticed,  and  the  effect  of 
their  work  was  hardly  visible  until  the  twig  wa*s  almost  completely  de- 
stroyed. Upon  close  examination  a  delic^t^  wel)  was  seen  inclosing  the 
base  of  the  bud  and  the  surrounding  new  leaflets,  resembling  much  the 
nest  of  a  small  spider.  When  this  web  was  removed,  one  or  several  little 
yellow  caterpillars  were  seen  either  retreating  into  a  mine  in  the  bud 
or  into  the  bases  of  the  leaves,  which  were  also  mined,  or,  not  infre- 
quently, they  dropped  from  the  twig,  suspending  themselves  oy  a  silken 
thread.  The  bud  was  often  so  hollowed  that  it  dropped  to  pieces  almost 
at  a  touch. 

At  the  time  when  they  were  first  noticed  larvae  of  almost  all  sizes 
were  to  be  found.  Some  were  apparently  almost  full-grown,  while  others 
hadevidently  not  been  long  hatched.  The  nearly  ftill-grown  specimens 
measured  S'""  (.31  inch)  in  length.  The  first  pupae  were  obtained 
early  in  June.  Most  of  the  larvae  transformed  within  the  burrows  which 
they  had  made,  first  spinning  more  or  less  of  a  silken  envelope  about 
themselves.  Others,  however,  issued  from  their  mines,  and  spun  rather 
tough  grayish  cocoons  between  the  leaves,  llie  pupae  were  short,  stout, 
and  brown  in  color,  with  each  segment  furnished  dorsally  with  two  ser- 
rated lines,  one  consisting  of  large  and  the  other  of  fine  teeth. 

The  first  moths  issued  June  13,  the  pupae  having  previously  worked 
their  way,  by  means  of  the  spines  just  mentioned,  into  such  positions 
that  they  could  give  forth  the  moths  without  injury  to  the  latter,  and  a 
few  weeks  later  almost  every  shoot  had  one  or  more  of  the  empty  pupa 
skins  protniding  from  it.  Specimens  of  the  moths  were  sent  to  Professor 
Pemald,  who  deterftiined  them  as  identical  with  Mr.  Scudder's  manuscript 
species  Retiniafrustrana.  In  August  Mr.  Scudder  gave  a  short  account 
of  this  insect  before  the  entomological  section  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  at  Saratoga.  He  had  found  it  in 
such  numbers  upon  the  island  of  Nantucket  in  the  young  trees  of  PinuB 
rigida^  planted  there  some  years  ago  to  repair  the  damage  done  by  burn- 
ing during  the  war  of  1812^  as  to  seriously  threaten  the  success  of  the 
experiment.  Mr.  Scudder  intends  publishing  an  account  of  the  work- 
ings of  the  insect  in  that  locality  very  shortly. 

In  the  latter  part  of  July  specimens  of  the  twigs  of  Pinus  rigida  were 
received  from  Mr.  S.  H.  Gage,  of  Ithaca,  which  had  evidently  been  in- 
fested by  the  same  insect,  although  no  living  inhabitants  were  to  be  found. 
In  September  other  specimens  were  received  from  the  same  gentleman^ 
and  this  time  two  pupae  and  one  larva  were  found.  According  to  BIr. 
Gage,  the  insect  is  not  very  common  in  that  locality 
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In  the  latter  part  of  Au^st,  individuals  of  the  second  brood  were 
Yeiy  abundant  in  the  scrub-pine  in  the  vicinity  of  Washington.  As 
before,  they  were  found  in  almost  every  stage  of  growth,  and  the  differ- 
ence "was  even  more  marked.  In  one  instance  five  larvae  of  greatly  dif- 
fering sizes  were  found  in  one  shoot.  The  smaller  ones  were  boring 
into  3ie  bases  of  the  leaves,  and  the  larger  ones  into  the  twig  proper. 
The  largest  of  the  five  had  made  quite  a  long  channel  i!rom  the  tip  of  the 
bud  down  into  the  heart  of  the  twig.  Pupae  were  also  found  at  this 
timey  which  did  not  give  forth  the  moth  until  late  in  the  winter. 

The  usual  mode  of  hibernation  is  in  the  pupa  state.  A  thorough  search 
in  January  in  the  field  showed  only  pupae.  The  pupae  collected  in  Au- 
gust and  September  did  not  begiD  to  give  forth  the  moths  in  the  breed- 
ing cages  before  early  January,  though  this  was  continued  at  intervals 
through  January,  February,  and  March,  and  was  greatly  hastened  with- 
out doubt  by  the  heat  of  the  room.  On  February  15,  however,  a  few 
twigs  were  collected,  from  one  of  which,  on  February  28,  a  full-grown 
Isavsk  had  emerged  and  was  found  crawling  about  the  cage.  This  would 
seem  to  indicate  occasional  larval  hibernation. 

As  to  remedies,  the  only  one  which  I  can  suggest  at  present  is  that 
involving  the  somewhat  arduous  task  of  picking  off  the  infested  twigs  in 
early  winter  and  burning  them.  Whether  the  salvation  of  the  trees  will 
be  wortii  this  labo*!*  in  greatly  infested  regions  will  depend  entirely  upon 
their  value  to  those  interested. 

As  Mr.  Scudder  has  prepared  descriptions  of  all  stages,  we  will  not 
trespass  upon  his  ground  by  appending  further  descriptions  than  we 
have  already  given.  Our  figure  will  assist  in  the  recognition  of  the 
species. 

THE  PrrCH-PINE  EETINIA. 

{Eetinia  rigidana  Fernald  [new  species].) 

Order  L:ppiDOPTERA ;  family  Tortrioidae. 

Inliibiting  terminal  shoots  of  Fitius  rigidaf  and  of  siiDilar  habits  to  the  Frustrating 
Retinia,  a  gray,  brown,  or  blackish  larva  8™™  (^  inch)  in  length,  which  in  its  per- 
fect form  becomes  a  smaU  moth  with  clingy  white  wings,  marked  with  dark  red  and 
sUyeiy  gray. 

In  the  summer  and  fall  of  1879,  Mr.  S.  H.  Gage,  of  Ithaca,  N.  Y.,  sent  to 
the  department  specimens  of  the  pitch-pine  containing  Tortricid  larvae 
and  pupae,  which  in  their  work  resemble  Retinia  frmtrana,  but  differ 
firom  that  insect  in  coloration  and  in  being  slightly  larger.  These  de- 
veloped into  a  moth  intermediate  in  characters  between  K.  frustrana  and 
R^  Comsiocldanaj  and  which  has  been  described  by  Prof.  C.  H.  Fernald 
as  follows: 


BIGIDA>'A  Fernald  (n.  sp.). 

Head  sordid  white,  -with  a  yellowish  tiufro ;  front  and  palpi  inclining  more  to  ashy ; 
antemiae  brown,  annulated  with  white ;  thorax  above  very  light  ^ay,  washed  with 
dull  odueous,  deepening  to  a  coppery  tint  on  the  front  oi  the  patagiae. 

Thorax  beneath,  abdomen  and  hind  wings  above  and  beneath,  and  fore  wings  be- 
neath light  gray,  with  a  silky  luster ;  fringes  of  the  hind  wings  lighter,  with  a  line 
near  the  base  coucolorous  with  the  wings. 

Fore  wings  above  sordid  white,  with  a  basal  patch  occupying  tlie  basal  fourth  of 
the  wing,  composed  of  about  four  irregular  cross-streaks  of  dark  red,  alternating  with 
mmilar  s^aks  of  silvery  gray,  the  outer  red  streak  sending  out  a  tooth  on  the  fold. 
The  Ught  space  following  the  basal  patch  has  several  small  gray  costal  spots,  from 
which  light  ocherous  streaks  extend  across  the  wing.  A  dark-red  band  extends  across 
Ihe  wing  beyond  the  middle,  divided  on  the  costa  by  a  gominato  white  sput%    Below 
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th6  oe!l  the  bas»l  half  of  the  r«d  Inmd  ii  raplaotd  by  tteipM  of  light  oelMr-jcUow  and 
■liver- white ;  the  remaining  portion  of  the  red  band  oeloir  the  oell  is  onrred  outwardlj, 
making  this  part  oonyex  on  the  onteide  and  concave  on  the  aide  towardi  the  baee. 

The  apical  portion  of  the  wing  is  dark  red,  changing  to  bright  ocher-yellow  inwardly, 
and  towards  the  anal  angle  divided  by  a  snbterminal  geminate  broken  Une  of  sikrery 
scales,  extending  from  the  oosta  to  the  anal  angle. 

Fringe  reddish-pnrple.  The  costa  from  the  basal  patch  to  th«  termiital  band  ia 
marked  with  gemmate  white  spots,  alternating  with  gray. 

Posterior  femora  and  tibiae  very  light  silky  gray ;  fore  and  middle  fsmoraafidiibiaa 
gra^,  with  coppery  reflections,  the  tibiae  bun£d  with  white.  All  the  tarai  gray,  with 
whitish  tipfl* 

iKqKifiM.— Female.  18"*. 

BaUtat-^Ith^A,  N.  Y. 

Described  from  two  females,  one  in  the  oolleetioA  of  the  Department  of  AfTleilltim, 
the  other  in  my  collection. 

0.  a  nSBALD. 

One  Xohnenmoiiid  {MunMite  belonging  to  the  genns  OremoMui  h$M  been 
bred  by  us  trom  this  epeoiee.  It  was  referred  to  Mr.  S.  T.  Cresson,  who 
oharactericeB  it  as  follows : 

Crsmastus  BBTiiaAS  Cresson  (n.  sp.)* 

ila^. — ^Bead  brown ;  &oe,  orbits,  clypons,  mandibles,  and  palpi  yellow ;  middle  of 
face  clouded  with  falvons :  antennae  long  and  slender,  black,  scape  beneath  dnU  M* 
Tona;  thorax  dnll  yellowisn-brown ;  lobes  of  mesothorax  darker  medially :  prathofts 
yellow ;  scntellnm  dnll  yellowish ;  metathorax  black,  the  flanks  fading  inW  brown, 
the  elevated  lines  well  developed ;  tegulae  yellow ;  wings  hyaline,  iridiscent ;  stigma 
large,  and  with  the  nervares  fuscous ;  legs  yellowish,  varied  with  brown,  especUuly 
the  posterior  pair,  the  tips  of  whose  tibiae  are  blackish ;  abdomen,  with  the  two  basal 
segments,  black  above,  yellow  beneath,  the  remaining  segments  reddish,  with  a  black 
vj^t  at  base  above.    Length  .25  inch. 

Hah, — Ithaca,  N.  Y.    Parasitic  upon  Betinia  rigidana  Femald,  a  Tortrioid. 

THE  PINE  LEAF  MHIBB, 

{Oelechia pinifoliella  GhnmheTS  [new  species].) 
Order  Lbpidoptbea  5  family  Tineidas. 

Mining  the  leaves  of  difTerent  species  of  pine,  a  minute,  brown,  narrow,  cylindrioal 

larva.     (Plate  V,  fig.  6.) 

For  several  years  the  leaves  of  the  common  pitch  pine  iPinui-Hgtda) 
in  the  vicinity  of  Ithaca,  N.  Y.,  have  been  seen  to  be  extensively  mined 
by  the  larvae  of  a  Tineid,  the  life  history  of  which  we  have  first  studied 
the  present  season.  The  end  of  the  leaf,  and  in  many  cases  the  entu:e 
leaf  above  its  base,  becomes  dead  and  brown,  and  when  opened  tt  is 
ibnnd  to  be  entirely  eaten  out,  and  to  contain,  in  the  proper  season,  the 
i^rv'a  or  pupa  of  the  above-mentioned  insect. 

Yhat  are  in  all  probability  the  eggs  of  this  insect  have  been  fimnd 
ieposited  singly  near  the  base  of  the  leaves.  They  are  nearly  round| 
fattened  on  the  side  of  attachment,  and  slightly  so  on  the  opposite  side. 
iipir  average  diameter  is  .14""°  (.05  inch).  The  general  color  is  red- 
-»vntrT|^  ditt'eiin^  *n  intensity  with  the  stage  of  development.  Hie 
•  {  eaeh  eir^.  «  narked  with  numerous  delicate  carinae,  which 
h^  (.etifo.      ...  ,v'iiQf.  resembling  those  of  the  cotton  and  boll 

'»'i 'C'^    ^  cotton  insects.    We  have  not  proof  posi- 

iv      ..,,.-.       *  »^his  leaf  miner,  but  their  size,  appearance, 

4T1/1  y  t^'         k-  i,v,o  Mc   V   udicate  that  they  are. 

i>-  ^'^  giomng  larv^ae  ia  well  shown  in  the  plate,  and  also 

-  -  ••'      9^1, ly  magnified.    From  a  study  of  the  mines  the  larva 
j^T^--*-  '  ^"irds  the  end  of  the  leaf  fii-st.    Should  it  arrive 

-  1..   -...     .    i.j     —    flu^  i<   i.]t«A<«f  in^'j.riti.iiiv  «fnAj*\  b^foie  attaining 


I 
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Ml  growtii,  it  r&yersM  its  ixMitioii  and  mines  towards  the  base.  The 
hole  of  entrance  and  of  fhtare  exit  is  apx)arently  in  all  cases  enlarged 
and  the  excrement  poshed  through,  as  there  is  but  little  frass  to  be  dis- 
ODTered  in  the  mine,  while  it  can  always  be  found  in  a  greater  or  less 
quantity  at  the  opening  or  on  the  leaves  below.  Ko  instance  has  been 
observed  in  which  one  larva  has  uogured  more  than  a  single  leaf  of 
P.  figidOj  but  a  specimen  of  this  insect  was  found  in  Virginia  upon  the 
ooBonxm  scmb-pine  (P.  inops)y  the  leaves  of  which  are  shorter  and  more 
slender  than  those  of  the  pitch-pine,  and,  from  observations  made  uiK)n 
it,  it  would  seem  that  one  leaf,  if  small,  does  not  afford  all  of  the  food 
needed  by  a  larva. 

When  found  on  the  iBt  of  January  this  specimen  was  hibernating, 
the  mouth  of  its  burrow  being  covered  with  a  thin  silken  curtain.  Six 
days  after,  being  transferred  to  a  warm  room,  it  was  found  that  this 
curtain  had  been  broken  and  the  insect  had  left  its  mine.  It  was  soon 
found  on  another  leaf,  and  the  same  day  formed  a  new  burrow,  where  it 
continued  to  eat  until  January  23,  at  which  time  it  had  completely  ex* 
oavated  the  leaf.  After  this  date  all  operations  appear  to  have  been 
8iuq[Miided,  and  there  were  no  signs  of  life  in  the  burrow  until  March  3, 
when  a  Proctotrupid  parasite  issued. 

Leaves  of  P.  riaida  are  frequently  observed  to  be  completely  mined 
oat|  and  nearly  full-grown  larvae  are  occasionally  found  crawling  about 
over  the  leaves  and  twigs ;  so  it  seems  probable  that  with  this  species  of 
pine  also  two  leaves  may  sometimes  bo  successively  mined  by  the  same 
larra. 

The  full-grown  larva  is  nearly  5°"  in  length  (.19  inch).  Its  color  Is 
light-brown,  with  the  head  alid  protlioracic  shield  and  the  anal  plate 
black.  The  body  is  clothed  with  a  few  delicate  hairs.  The  form  of  the 
larva  is  shown  in  the  plate.  Upon  reaching  full  growth  the  larva  spins 
a  slight  covering  to  the  mouth  of  the  mine  and  retreats  a  short  distance 
above  it  ^from  10"°  to  16""").  There,  after  spinning  a  few  supporting 
lines  of  silk,  it  transforms  to  a  long  and  slender  chiysalis,  light-brown 
at  first  but  afterwards  nearly  black.  When  removed  from  the  mine  the 
pupa  is  very  active,  jerking  the  short  end  of  the  abdomen  (which  extends 
below  the  wing  cases)  from  side  to  side  with  rai)idity.  The  duration  of 
the  pupa  state  is  from  ten  to  fourteen  days.  The  moth  makes  its 
exit  from  the  pupa  shell  without  disturbing  the  position  of  the  latter, 
leaving  it  attached  by  its  threads  some  distance  uxi  the  mine,  and  works 
it0  own  way  to  the  entrance. 

There  are  certainly  two  broods  of  this  insect  each  year,  probably  three, 
and  possibly  more  in  exceptional  seasons.  Of  the  general  hibernating 
habits  of  the  genus  Stainton  says :  "Of  a  few  species  the  young  larvae 
live  through  the  winter,  but  I  believe  the  greater  number  pass  the  win- 
ter in  the  egg  and  i)npa  st«ate."  With  the  i)re»sent  species  the  nearly 
full-grown  larvae  have  l)een  found  during  the  winter,  but  not  in  great 
nambers.  WTiat  we  consider  to  be  the  eggs  of  this  species  have  also 
been  found  in  apparently  healthy  conditiou  in  midwinter,  and  the  in- 
sect^ without  much  doubt,  hibernates  in  both  of  these  forms,  and  possi- 
bly in  either  of  the  others.  The  moths  of  the  first  brood  issue  during 
the  entire  month  of  June,  the  diilei-ence  Ix^tween  the  earlier  and  later 
ones  probably  depending  upon  the  form  in  which  they  hibernate. 

As  we  have  stated  belbre,  larvae  almost  identical  in  €ai)i)e4iraiice  with 
those  found  on  Pinus  rigida  m  New  York  have  been  discovered  on  the 
scrub-pines  (P.  inops)  aroiuid  Washington.  These  larvae  were  bred  to 
the  perfect  state  and  proved  to  be  the  same  species. 

A  1^  miner  of  precisely  the  same  habits  and  of  almost  the  same  ap- 
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pearance  was  found  the  past  winter  in  the  leaves  of  the  soathem  pine 
(P.  australis)  at  Macon,  6a.,vB>  point  where,  owing  to  a  sndden  fall 
of  some  400  feet  in  altitude,  the  northern  ancl  southern  floras  meet  in  a 
remarkable  manner.  Processing  southward,  a  careful  search  was  made 
for  additional  specimens  of  this  leaf  miner,  but  none  were  found  except 
in  this  one  locality.  Assuming  the  identity  of  the  two  forms  (they  have 
since  been  bred  and  proved  identical),  it  puzzled  us  for  some  time  to  dis- 
cover how  the  species  could  have  reached  P.  australis^  since  the  southern- 
most limit  of  P.  iiwps  is  South  Carolina,  and  P.  rtgida  is  essentially  nor- 
thern. It  was  not  until  we  discovered  the  same  miner  in  leaves  of  the 
yellow  pine  (P.  mitis)  that  we  were  able  to  solve  the  problem.  The  yellow 
pine  is  not  only  found  north,  but  also  extends  south  until  at  Macon,  Ga., 
we  can  se,e  it  mingling  with  the  northernmost  specimens  of  P.  australis. 

The  following  characterization  of  the  species  ha«  been  written  for  tl 
report  by  Mr.  V.  T.  Chambers : 

Gelschia  FiNiFOUELLA  Chambers  (n.  sp.)* 

Falpi  nmplt:  hind  wings  excised  heneaih  the  Up,  Head  white,  flecked  with  scales  oi 
the  goueral  hue  of  the  insect,  which  may  be  called  a  brownish  yellow,  thoash  it  ii 
difficult  to  define  its  color  in  a  word.  Palpi  white ;  the  second  joint  longer  ^an  the 
third,  brownish  yeUow  flecked  with  fuscous  scales  on  the  outer  side ;  third  joint  white 
with  a  brownish  yellow  annulus  about  its  middle,  and  another  near  the  tip:  antAnnae 
white,  each  joint  crossed  by  a  brownish  band.  Thorax  and  fore  wings  ofthe  |  ral 
hue  aoove  mentioned,  flecked  with  fuscous  scales.  On  the  fore  wings  are  threb  wjh 
fascine,  placed  respectively  at  about  the  basal,  middle,  and  apical  fourths  of  tibie  wIuk 
length ;  the  apex  is  densely  dusted  with  fuscous  on  a  white  ground,  and  the  dorsal 
margin  is  sparsely  flecked  with  brown.  The  fasciae  also  are  more  or  less  margined  with 
brown  scales  and  the  third  one  is  sometimes  interrupted  in  the  middle ;  and  Vie  fnsooni 
scales  which  margin  the  first  and  second  fasciae  (especially  along  the  second,  near  the 
fold)  form  minute  tufts  of  raised  scales.  Cilia  grayish,  with  interspersed  black  soalefl, 
which  are  tipped  with  white.  Underside  of  the  fore  wings  brownish.  Hind  winn 
pale  ^ayish  with  white  cilia;  abdomen  brown  above,  whitish  toward  the  apex  beneatSu 
AL  exp.  I  inch. 

Received  from  Professor  Comstock,  who  informs  me  that  the  larva  mines  the 
of  a  species  of  pine. 

Since  the  above  description  of  O,  pinifoliella  was  prepared,  I  have  received  m  lettex 
from  Mr.  Stainton,  in  which  he  says  that  it  ''  is  unknown  to  me,  though  I  imagine 
from  your  account  it  must  bear  a  superficial  resemblance  to  Oecaphara  auguiteUa  and 
Oe.  luoiuorella,**    I  cannot  refer  pinifoliella  to  Oecophora,  however. — V.  T.  C. 

To  this  description  of  the  adult  by  Mr.  Chambers,  we  here  append 
description  of  the  immature  forms: 


Egg, — Seen  from  above  appears  globular  with  a  diameter  of  .14™>;  seen  ftom  the 
side,  appears  so  compressed  that  its  long  diameter  is  nearly  twice  the  length  of  the 
short.  Color  reddish  brown.  Surface  marked  with  delicate,  close,  meridional  oarinae, 
meeting  at  the  center  above  and  below. 

Larva, — Length  when  fuU  grown,  4.2""°;  average  width,  .BS"".  Subcvlindrical;  all 
segments  except  head  and  anal  segment  nearly  equal  in  diameter,  tne  exceptions 
smaller.  Color  yellowish  brown ;  head,  prothoracic,  and  anal  plates  dork  brown ; 
mouth  parts  yellowish ;  prothoracic  shield  strong,  completely  divided  longitudinally 
in  the  middle  by  a  moderately  wide  suture. 

PMpa.—Length,  4.4™™ ;  average  width,  .71™™.   Head  obtusely  rounded ;  wins  shea 
extending  to  6th  abdominal  segment ;  antennal  sheaths  reaching  nearly  to  end  of  wi 
sheaths,  all  compactly  soldered.    General  form  very  nearly  cylindrical ;  sixth       1 
cnth  abdominal  segments  spreadiug  at  posterior  borders ;  dorsal  side  of  anal . 
furnished  with  a  cluster  of  from  10  to  15  delicate  tentacular  or  hook-form  fiL_^m«». 
Color:    When   first  transformed,  light  yellow-brown,  soon  changing  to  very  dark 
brown,  almost  black,  on  head,  thorax,  wing,  and  crural  sheaths;  abdomen  of  a  lighter 
brown,  growing  still  lighter  towards  the  anus. 

PABASITES. 

A  minute  chalcid  of  peculiar  habits  was  bred  in  considerable  nam 
from  the  specimens  found  on  P.  rigida.    From  8  to  12  of  the  larvae  ui 
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flds  parasite  axe  usually  found  within  the  body  of  one  of  the  leaf-min- 
ing larrae.  The  parasitic  larvae  are  pale  milk-white  in  color,  with  the 
alimeQtary  canal  blackish ;  they  are  long  and  slender  in  form. 

Avery  small  tachina  fly  was  also  bred^  both  from  the  northern  and 
flonthem  specimens. 

OS  PEEDAOEOUS  LEPIDOPTEROUS  BTSECTS.  ■ 

As  nearly  all  of  the  insects  which  belong  to  the  order  Lepidoptera^ 
whidi  includes  butterflies  and  moths,  are  in  the  caterpillar  state  purely 
vegetable  feeders,  the  life  history  or  any  species  which  vary  from  this 
role  is  of  considerable  scientific  interest ;  and  when,  as  is  the  case  with 
thofle  about  to  be  described,  these  insects  destroy  other  insects  which 
are.noxious,  they  become  of  interest  to  the  practical  man  as  weU  as  to 
tiie  scientist. 

^  The  insect  popularly  known  as  the  cottony  maple  scale  {Pulvinaria 
innumerabilis^  Bathvon)  has  become  a  serious  pest  in  many  localities. 
In  its  adult  state  it  is  an  oval  brownish  scale  about  one-fourth  of  an 
inch  in  length.  From  beneath  its  body  projects  a  mass  of  white  cottony 
excretion,  which  covers  the  eggs  and  young  lice  and  also  renders  the  in- 
sect very  conspicuous.  It  is  found  in  large  numbers  on  maple,  box-elder, 
aad  sycamore  trees,  and  lately  it  has  become  common  on  grape-vines. 

This  insect  is  not  an  easy  one  to  contend  against,  and  hence  any  nat- 
wal  check  to  its  increase  is  of  high  interest.  During  the  past  year  I 
discovered  a  Lepidopterous  enemy  of  this  pest,  which  I  described  in  a 
paper  reap  before  the  Saratoga  meeting  of  the  American  Association 
for  the  Advancement  of  Science.*    I  will  quote  part  of  this  paper : 

THE  COCCID-EATING  DAKRUMA. 

(Dakruma  coccidivoraf  Comstock.) 

Order  Lepidoftera;  family  Pyraudab. 

^Hiile  stadying  a  colony  of  the  cottony  maple  scale  (Pulvinaria  innumeroMUSf  Bath- 
von) which  T^as  found  on  a  branch  of  Negundo  aceroidea  in  Washington,  I  was  sor- 
pnaed  to  find  a  Pyralid  larva  living  within  the  cottony  mass  excreted  by  one  of  these 
insects.    On  further  examination  it  was  found  that  very  many  of  the  bark-lice  afforded 
i^tieats  for  similar  larvae.    This,  with  the  fact  that  the  eggs  deposited  by  such  indi- 
'^doaLa,  or  the  young  lice  developed  from  them,  had  been  destroyed,  indicated  that  the 
I'yndid  larvae  were  predaceous.    One  of  these  larvae  was  placed  in  a  glass  tube  with 
a  bark-louse,  the  eggs  of  which  had  not  been  destroyed.    These  eggs  had  just  hatched 
fuid  the  cottony  excretion  was  swarming  with  the  young  lice.    The  larva  soon  made 
ite  way  under  this  mass,  and  after  spinning  a  delicate  silken  tube  about  its  body,  began 
to  devour  the  young  lice  i^reedily.    The  larva  was  placed  in  the  tube  at  3  p.  m. ;  at  9 
a.  m.  the  following  day  it  was  found  that  fully  one-third  of  the  lice  had  been  de- 
stroyed, showing  that  if  these  hirvae  occur  in  great  numbers  they  must  prove  an  effi- 
cient  check  to  the  spread  of  this  pest  of  our  shade-trees.    It  is  an  interesting  fact 
bearing  upon  this  point  that  as  yet  this  bark-louse  has  not  become  common  in  Wash- 
iDgton.    Careful  search  revealed  only  a  few  sporadic  individuals  except  upon  a  single 
box-elder  tree ;  and  there  the  predaceous  caterpillars  were  so  numerous  that  it  was 
with  difficulty  that  any  scales  were  found  not  infested  by  them. 

Although  the  caterpillar  is  well  i)rotected,  living  as  it  does  within  the  mass  of  cot- 
tony excretion,  it  spins  about  its  body  a  delicate  silken  tube.  This  tube  reminds  one 
of  that  spun  by  Galleria,  but  it  is  more  delicate ;  and  when  spun  within  the  cottony 
mass,  it  is  with  difficulty  distiiii^uislied  from  it.  When  a  branch  is  thdckly  infested 
by  Pulvinaria  these  tubes  extend  from  one  bark-louse  to  another.  The  caterpillars  are 
very  active,  moving  freely  about  within  these  silken  passages  fisom  beneath  one  scale 
to  another. 
At  the  time  my  observations  wore  made  (June  24),  many  of  the  caterpillars  were  full 

*  This  paper  was  published  in  the  North  American  Entomologist,  voL  i,  pp,  S^^i 
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grown,  and  somo  of  them  transformod  at  once.  Tlio  cocoon  Ib  made  within  the  eilken 
timBol  and  is  quite  delicate,  the  pnpa  being  plainly  visible  within  it.  Individuals  of 
this  brood  remained  ton  davs  in  the  pupa  state.  The  greater  number  of  the  moths 
bred  by  me  this  year  issued  July  17.    Some,  however,  did  not  appear  until  August  13. 

These  moths  are  not  easily  disturbed,  but  will  suffer  the  twi^j  upon  which  tliey  are 
to  bo  handled  freely  without  moving ;  and  often  they  will  not  take  to  flight  even  when 
touched.  They  usually  rest  upon  tno  two  posterior  pairs  of  legs  and  the  tip  of  tho 
folded  wings,  with  tho  front  pair  of  legs  drawu  closely  to  the  body,  and  the  whole 
body  forming  an  angle  of  about  45°  witn  the  object  upon  which  they  are  at  rest  In 
this  i)osition  they  will  remain  motionless  for  hours. 

Can  it  be  that  the  slowness  with  which  the  coccid  can  spread  has  influenced  the 
habits  of  this  species  in  tho  adult  state  T 

Several  of  the  moths  which  issued  July  17  were  placed  in  a  breeding-cage  containing 
a  twi^  infested  with  Fuldnaria,  July  12  several  eggs  were  found.  These  eggs  were 
deposited  singly  either  on  the  bark,  the  coccid  scales,  or  the  cottony  masses.  In  tUo 
latter  case  they  could  scarcely  be  detected  by  the  naked  eye  on  account  of  their  re- 
semblance in  color  to  the  excretion.     Six  da^'^s  after  oviposition  the  eggs  hatched. 

I  was  unable  to  trace  tho  history  of  the  second  brood  for  want  of  eggs  or  young  bark- 
lice  with  which  to  feed  tho  larvae.  It  is  probable,  however,  that  the  habits  of  this 
brood  are  eimilar  to  those  of  the  first.  I  am  strengthened  in  this  belief  from  the  fact 
thjrt  I  found  newly-hatched  rulvinaria  the  day  before  the  second  brood  of  the  I^praUd 
emerged  from  the  egg^. 

The  anomalous  habits  of  this  species  aro  different  from  anything  I  have  been  able  to 
find  published.  I  do  not  think  that  it  is  to  bo  classed  with  the  few  doubtful  Lepidop- 
t^rous  parasites  that  have  beeni'ccorded,  or  wilii  the  many  inquilines  known  to  soie&oe. 

Of  the  former,  the  following  are  the  most  striking  examples:  First,  the  two  moths 
described  by  Westwood  in  the  Trans.  £nt.  Soc.  Liondon  for  1876  and  1877,  which  were 
parasitic,  in  the  sense  of  residing  upon,  the  one  on  Fulgora  candelariOf  the  oUier  upon 
a  species  of  Aphaenay  also  a  member  of  this  family  Fulgoridae.  Westwood  is  of  the 
c^inion  that  in  each  case  the  Lepidopterous  larva  feeds  upon  the  waxy  ezore1^>a  of 
its  host  without  in  any  way  injuring  it ;  second,  the  two  Tineids,  mentioned  by  Mr. 
Westwood  (I,  c,  1877,  p.  iSQ)  as  being  parasitic  upon  the  tliree-toed  sloth.  Speaking 
of  these  moths  he  says :  **  From  the  information  I  received  with  the  last-mention^ 
specimens,  I  believe  it  was  among  the  hairs  of  the  Bradypus  that  the  moths  had  either 
been  reared  or  had  taken  up  their  abode." 

The  remaining  instance  described  by  Westwood,  that  of  a  single  Bomlycid  moth  bred 
from  the  puparium  of  a  TachinUj  as  well  as  that  described  by  JT  W.  Lea  in  the  Trans. 
Ent.  Soc.  London,  1853,  of  a  moth  bred  from  pupa  of  L(Mocampa  trifolii,  are  each  too 
doubtful  to  serve  as  a  basis  for  any  conclusion. 

In  case  of  inquilines,  of  which  many  have  been  described  (see  especially  papers  by 
Walsh  on  Insects  inhabiting  Willow  Galls,  Proc.  Ent.  Soc.  Phila.,  vol.  vi,  p.  270, 
also  his  report  as  State  entomolojgist  of  Illinois,  p.  79"),  it  is  supposed  that  they  are 
vegetable  feeders,  and  only  occasionally  or  iuciaentally  destroy  the  life  of  th^  un- 
fortunate hosts. 

Neither  is  this  case  to  be  classed  with  those  instances  of  Lepidopterous  insects  £sed- 
ing  upon  dead  animal  matter,  as  hair,  wool,  bone,  horn,  or  entomological  specimens. 

Had  a  single  specimen  of  this  insect  been  observed  to  be  camiverous,  I  should  have 
been  inclined  to  consider  this  habit  an  accidental  occurrence  due  to  the  larva  fiading 
itself  under  unnatural  conditions.  Every  entomologist  knows  how  fbequentW  Lepi- 
dopterous larvae  devour  each  other  when  imprisoned.  In  my  attempts  to  rear  H^iamis 
armiger  this  season  I  have  been  unable  to  breed  more  than  a  single  s|»ecimea  in  a  jar. 

I  have  bred  over  forty  6X>ccimens  of  i>a^»*ut}uioooctdirora  from  PulvinariainmuwierMUa, 
There  was  no  indication  of  its  feeding  upon  the  tree  on  which  it  was  found.  Nor  was 
there  any  evidence  whatever  that  it  feeds  upon  the  excretory  masses  in  which  it  Utss. 

Moreover  those  masses  contained,  in  addition  to  remnants  of  destroyed  lice  and  effgs, 
the  excrement  of  the  larvae  in  large  quantities,  showing  that  they  had  resided  then 
for  some  time. 

These  facts  I  think  warrant  me  in  considering  the  6x>ecies  predaceous. 

Since  writing  the  above  I  have  bred  this  insect  from  three  additional 
species  of  Coccids,  all  from  Florida.  April  17, 1  received  from  W.  H. 
Ashmead,  of  Jacksonville,  Fla.,  many  specimens  of  a  large  sixicics  of 
Lccanium^  which  is  common  on  magnolia  and  bay.  These  bark-lice  were 
found  to  be  infested  with  larvae  of  i>.  coccidivora^  which  at  that  date 
were  full  grown.  The  adult  moths  from  these  larvae  began  to  issue 
June  7. 

I  am  also  indebted  to  Dr.  R.  S.  Turner  of  Fort  George,  Fla.,  for  speci- 
mens of  a  Coccid  allied  to  Dactylojpiusj  from  which  I  have  bred  D.  coo- 
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«Jdivora,  and  for  specimeus  of  the  common  ^^  soft  scale^  of  the  omuge 

SLecanium  hesperidum)^  fix)m  which  I  have  bred  the  same  insect.  And 
Fane  23, 1880,  I  received  orange  twigs  which  were  badly  infested  by 
the  latter  bark-louse ;  and  atluclied  to  the  bark-lice  were  the  character- 
istic  eggs  of  this  moth.  Thest*  observations  indicate  that  this  species 
is  widely  distributed,  and  confirms  my  conclusion  that  it  is  normally 
predaceous. 

DESClUmVJE. 

Daxruma  coccipivora. 

Expanae^  10-18** ;  longth  of  body,  4-8""". 

^  9- — Head  above  dark  ash-gray  with  a  faint  coppery  reflection,  below  and  behind 
the  eyes  white.  Eyes  black  and  quite  coarse^'  faceted.  Lower  surface  of  antennae 
pale  brown;  upper  surface  dark  gray  with  coppery  and  green  reflection.  Labial  palpi 
blaok  sprinkled  with  white  scales,  and  with  tlie  base  almost  entirely  white.  Maxillae 
rust  lea  with  the  basal  half  clothed  with  white  scales  interspersed  w4th  a  few  black 
ones.  Thorax  above  and  patagia  dark  gray  with  brown  and  green  reflection.  Abdo- 
men annnlated  with  brown  and  light  gray ;  the  brown  predoniinatiu*'  above,  the  light 
gray  beneath.  Fore  wings  light  gray  marked  with  brown  and  bla^.  A  light  band 
extends  across  the  outer  part  of  the  basal  third  of  the  wing;  the  costal  half  of  this 
band  is  wide,  reaching  nearly  to  the  base  of  the  wings ;  the  remaining  half  is  narrow. 
Near  the  base  of  the  wings  there  is  a  short  transverse  gray  band  which  is  sometimes 
<4Molete;  exterior  to  this  is  a  short  longitudinal  black  spot,  which  also  varies  greatly 
in  tlse  and  intensity  of  color.  The  light  band  which  extends  across  the  outer  part  of 
tlie  basal  third  of  the  wing  is  bordered  externally  by  a  dark  band,  which  is  narrow 
on  the  costal,  and  near  the  middle  of  the  wing  widens  so  as  to  reach  the  outer  third 
of  the  wing.  There  are  two  black  discal  spots  which  are  sometimes  distinct,  but  more 
ottok  united  so  as  to  form  a  single  crescent-shaped  spot  opening  outward.  The  mark- 
IDCS  of  the  outer  third  of  the  wing  resemble  greatly  those  of  Aorobasia  ne&if/o,*  there 
being  a  row  of  six  or  seven  dark  spots  on  the  outer  margin,  and  one-fourth  of  the 
distance  to  the  body  a  wavy  light  gray  band  parallel  to  the  exterior  margin,  and 
hoMered  on  each  sitle  with  "dark  brown ;  the  costal  end  of  the  outer  of  these  brown 
borders  is  usually  darker  and  widened  externally,  forming  a  conspicuous  black  triangu- 
lai  spot.  Lower  surface  of  the  front  wings  dark  gray  especially  toward  the  apex, 
with  a  faint  brassy  tinge.     Hind  wings  light  gray  with  the  apex  clouded. 

Thirty-four  specimens  examined,  18  ^ ,  16  $ . 

Chrysalis, — Length  6.5  °^™.  Color,  dorsum  dark  brown  in(.'lining  to  blackish  toward 
anns,  venter  a  little  lighter,  wing  and  ant^nnal  sheaths  yellowish  brown.  Wing 
sheaths  reaching  nearly  to  the  6th  abdominal  segment;  antennal  sheaths  reaching 
to  the  tip  of  the  wing  sheaths ;  dorsum  densely  punctured,  venter  less  so ;  stigmata 
at  the  tips  of  slight  protuberances;  tip  of  abdomen  nearly  surrounded  by  a  whorl 
(oompleto  dorsally,  incomplete  vcntrally)  of  small  pointed  tubercles. 

Larva. — Length  of  full-grown  larva  8-12"'".  Boily  cylindrical,  tapering  slightly 
toward  each  end.  Head  small,  rounded,  slightly  bilobed,  black  and  somewhat  pol- 
iahed;  antennae  white,  4-jointed,  biusal  joint  largest,  second  about  one  fourth  the 
length  of  the  first,  third  nearly  as  long  as  the  first  but  only  about  one-third  as  thick, 
fourth  a  mere  tubercle.  Upper  surface  of  the  body  a  greenish  black  color  with  a 
&int  tinge  of  bronze ;  prothoracic  shield  black,  flnely  granulate<l,  and  with  a  pale 
donalline;  anal  shield  a  little  darker  than  the  boily  and  sparsely  beset  with  long 
hairs.  Stie^mata  and  all  piliierous  spots  brown  with  pale  ceutei-s.  Under  surface  oi 
the  body  bluish  green.  Legs^  black  with  the  nodes  bluish  green;  the  ring  of  booklets 
of  prolegs  pale  brown  with  light  center. 

Jjf^.— White,  faintly  glossy ;  oval  in  outline;  ^'"'"  long,  i»™°  wide ;  surface  clobely 
indented  with  large  irregular  live  or  six  sided  pits ;  the  walls  of  the  indentations  form- 
ing sharp  ridges  over  the  surface  of  the  e,Qg, 

jfevcly-hatcUed  larva. — Length  5™^.  Color,  dull  white  tinged  with  yellow ;  head  and 
thoracic  shield  dark  brown;  mouth-parts  dull  yellow;  body  attenuated:  head  an(l 
thoracic  plate  large,  round,  flattened  dorsn-ventrally  :  head  with  several  long  lateral 
bain;  ejich  abdominal  seiijment  furnished  laterally  with  along  stitt"  hair;  thoracic 
and  X)n>legs  strong  and  well  develoxjed. 

THE  PALE  DxVKEU]yiA. 

{iJaJcruma  pallida  [new  species].) 

Closely  allied  to  the  species  just  described  is  another  iusect  with  simi- 
lar habits;  for  which,  it  being  lighter  colored  in  both  larval  and  adult 
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states  than  D.  cocddivora^  I  propose  the  name  2>.  palUdOy  or  the  pale 
Dakruma. 

I  first  found  the  larva  of  this  insect  living  within  a  spherical  gall-like 
bark-louse  (Kermes),  on  oak  near  Sanford,  Fla.  Other  s];)ecimens  were 
received  later,  which  were  feeding  upon  the  eggs  of  another  species  of 
bark-louse  (also  a  Kermes)^  collected  by  Dr.  E,  S.  Turner  at  Fort  George, 
Fla, 

The  larva  of  this  species  is  readily  distinguished  from  that  of  D. 
eoccidivora.  It  is  of  a  light-gray  color  above,  aud  white  beneath;  the 
head  is  brown,  sometimes  varying  to  reddish.  When  ftiU  grown  the 
hurva  leaves  the  Coccid  which  it  infested  and  makes  a  cocoon,  which  is 
attached  to  the  outside  of  the  coccid  or  to  a  neighboring  twig. 
^  The  adult  insect  resembles  to  a  great  extent  in  its  markings  I>. 
eoccidivora ;  but  is  easily  recognized  by  its  lighter  color,  and  by  the 
absence  of  rust  red  scales.  The  discal  spots  are  distinct  in  all  of  my 
specimens. 

DESCRIPTIVK. 

Daeruma  pallida  n.  sp. 

MaXe,  female, — ^Expanse,  18"";  length  of  body,  8"".  Head  dark  gray;  eyes  black 
and  quite  coarsely  laceted ;  antennae  pale  brown ;  labial  palpi  light  gray ;  thorax 
and  abdomen  above  dark  gray.  Fore  wings  light  ash-gray  with  black  markings,  and 
with  the  portion  along  the  inner  margin  clouded ;  near  the  base  of  the  wing  there  is  a 
black  spot ;  the  wing  is  crossed  at  one-third  of  its  length  from  the  base  by  a  dark 
band,  the  posterior  part  of  which  is  obsolete^  and  the  anterior  part  terminates  in  a 
narrow  oblique  line,  directed  inwards:  two  distinct  discal  spots;  near  the  apex  of  the 
wing  are  two  transyerse,  wavy,  black  bands ;  and  on  the  outer  margin  six  or  seven 
blacS:  spots.  Hind  wings  dark  gray,  with  apex  and  posterior  margin  still  darker. 
Lower  surface  of  both  wings  dark  gray.  The  lower  surface  of  body  silvery  gray. 
Described  from  six  specimensi  two  males  and  four  females. 

THE  OAK  COCCID  BLASTOBASIS. 

(Blastoiam  coccivorella  Chambers  [new  species].) 

Order  LepidopteeA;  family  Tineidab. 

At  Cedar  Keys,  Fla.,  I  found  many  specimens  of  a  large  Goecid* 
upon  oak,  some  of  which  were  pierced  with  a  round  hole  and  were  en- 
tirely eaten  out,  having  evidently  maintained  some  parasitic  insect. 
IJpon  cutting  into  other  apparently  sound  specimens  a  few  of  the  para- 
sitic  larvae  were  discovered,  which  were  evidently  lepidopterous.    [Qiose 
which  appeared  full  grown  were  8™°*  (.31  inch)  in  length,  and  were  very 
^lump  in  figure,  the  4th  and  6th  abdominal  segments  being  widest.    The 
general  color  was  milk  white,  the  head  being  light  brown  and  the  mouth 
>arts  dark  brown.    The  prothoracic  plate  was  narrow,  divided  longitu- 
•inally  in  the  middle,  and  was  also  light  brown  in  color.    They  possessed 
•«^teen  feet — six  thoracic  and  ten  abdominal — all  quite  well  developed. 
±  number  of  specimens  were  sent  to  Washington,  where,  on  March 
»,  the  larvae  commenced  to  pupate.    A  round  hole  was  first  cut  through 
ne  exterior  of  the  Coccid,  which,  up  to  this  time,  had  been  intact,  and 
4  comparatively  compact  cocoon  was  spun  outside,  attached,  however, 
■'-  +he  edges  of  the  circular  hole.    On  April  1  the  first  moth  was  found, 
^.prf  ^ry  AdfH  10  Bpf^^hf^^  ^mcrgcd.    From  these  two  specimens  Mr.  Cham- 
*-.x£-    -    tiescrib'*'^    •'»'   .^'viBn-'>/»iAiB- T^Z/i^  *'^'"»j(h'j»  ^ondvo'^'^lUi.    Hisdescrip* 
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BL  COOOIVOBKIXA  Chambers  (n.  sp.)* 

As  mentioned  in  the  description  of  B,  dtriella^  this  species^  of  which  I  have  seen  two 
damaged  females,  has  the  tmt  projecting  from  the  broad  joint  of  the  antenna;  the 
fiiae^  £oweyer,  is  less  elongate  and  narrow  and  is  more  convex  than  in  the  above-men- 
tioned species,  and  it  is  also  smaller  and  not  so  slender,  and  the  snbmedian  vein  of 
the  fore  wings  is  not  branched.  It  is  sordid  whitish^^with  a  silky  luster,  dusted  with 
fiiaeiis,  %  foscns  streak  on  the  fore  wings  on  the  base  of  the  fold,  one  near  the  base 
within  the  costal  margin,  one  on  the  disc,  and  the  apical  part  of  the  wing  is  densely 
dusted  with  f uscus ;  hind  wings  stramineous.  Proiessor  Comstock  informs  me  that 
the  larra  feeds  on  a  large  Coctma  of  the  oak. 

EUCLEIVIENSIA  BASSETTELLA  (Clemens), 

Order  Lepidopteba  ;  fiamily  Tineidab. 

From  the  large  gall-like  bark-lice  found  on  oak  at  Cedar  Keys,  Fla.^  we 
have  also  bred  a  beautifal  greenish  black  moth,  which  has  its  fore  wings 
marked  with  reddish  orange.  This  species  was  first  described  by  Cle- 
mens,* under  the  name  of  JELamadryas  Bassettellaj  from  specimens  received 
from  Mr.  Bassett  in  Connecticut.  The  latter  gentleman  stated  that  he 
had  bred  it  from  a  gall  on  oak,  but  subsequently  Mr.  Eiley  pointed  out 
to  him  that  his  supposed  gall  was  in  reality  a  Coccid.  The  rearing  of 
the  same  moth  from  what  is  evidently,  if  not  the  same,  a  closely  allied 
species  of  Coccid  from  two  such  widely  separated  localities  as  Connecti- 
cut and  Florida  is  a  strong  indication  of  the  permanence  of  the  carniv- 
orous habit  in  this  species. 

NOTES  OF  THE  YEAR. 

[Under  this  head  we  record  the  more  important  of  the  isolated  facts  which  have 
been  hron^ht  to  onr  notice  during  the  year,  and  other  material  of  a  fragmentary 
DAture  which  is  of  sufficient  value  to  be  published  at  once.] 

The  Colobado  potato-beetle  (Boryplwra  decemlineataj  Say). — 
Specimens  of  this  insect  were  received  from  Mr.  David  G'.  Lowe,  Saint 
Agatha's  Post  Office,  Manitoba.  This  is  the  farthest  point  north  from 
which  this  beetle  has  been  reported.  Other  specimens  were  received  firom 
Ijynchbnrg,  Ya. ;  but  in  no  instance  has  the  species  been  reported  from 
a  i)oint  south  of  the  territory  indicated  by  the  map  in  Professor  Eiley's 
ninth  Missouri  report  as  that  invaded  by  the  insect  when  it  first  spread 
eastward  to  the  Atlantic  Ocean.  This  indicates  that  there  can  be  but 
Httle  danger  of  the  species  spreading  farther  southward  than  the  north- 
em  half  of  Arkansas,  Tennessee,  and  North  Carolina. 

Encouraging  news  respecting  the  increase  of  the  natural  enemies  of 
this  pest  has  reached  us  from  several  sections  during  the  past  year. 
D.  Landreth  &  Sons  wrote  from  Bloomsdale,  N.  J.,  June  4,  as  follows: 
*'"We  send  you  a  small  package  containing  four  or  five  potato-bugs 
infested  with  an  insect  enemy  new  to  us.  Hundreds  of  bugs  can  be 
found  ujwn  our  farm  completely  enveloped  with  swarms  of  See.  The 
lice  eat  up  the  potato-bugs,  leaving  only  the  shells.''  The  parasite 
proved  to  be  a  mite,  the  Uropodu  americana  of  Eiley.  Professor  Eiley 
received  the  mite  from  Painesville,  Ohio,  and  Poughkeepsie,  N.  Y.,  and 
I  have  found  it  common  at  Ithaca,  K  X.  It  will  probably  follow  the 
beetle  to  all  parts  of  the  country  infested  by  it.  The  ground  beetle, 
known  as  Lehia  grandiSj  Hentz,  was  reporte.d  as  being  common  in  New 
York,  and  active  in  destroying  the  potato-beetle.  It  is  represented  at 
Plate  V,  fig.  3,  both  enlarged  and  of  natural  size. 

*  Proc.  Ent.  Soc.  PhU.,  vol.  ii,  p.  4^! 
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Western  Diabroticas  {Didbrotka  soror,  Le  C,  and  D.  trivittatOj 
Mann). — These  western  representatives  of  tbe  well-known  12-8potted 
Diabrotica  (1>.  12'pu7ictata)  and  of  tlie  striped  squash-bng  (D.  vittata) 
of  the  east  have  been  sent  to  the  department  during  the  pa«t  season  by 
Mr.  J.  M.  Dudley,  of  Dixon,  Cal.  The  western  species  so  resemble  those 
of  the  east  that  from  above  they  cannot  be  distinguished.  Viewed  ft*om 
below,  however,  the  abdomen  of  soror  is  black,  while  that  of  12-punctafa 
is  greenish-yellow;  and  tlie  legs  of  tririttaia  are  nearly  all  black,  while 
those  of  tntiata  are  only  slightly  tipped  with  black  at  the  joints. 

The  interesting  point  of  Mr.  Dudlej''s  communication  was  that  the 
specimens  sent  were  doing  considerable  injury  to  apricots,  eating  into 
the  ripe  and  nearly-ripe  fruit.  From  a  short  correspondence  which  ap- 
peared in  the  columns  of  the  Pacific  Rural  Press  last  fall,  it  would  appear 
that  the  injuries  to  fruit  of  various  kinds  from  these  insects  have  become 
quite  general,  and  the  opinion  is  expressed  that  this  has  arisen  from  the 
lately-introduced  custom,  in  parts  of  the  Stat^,  of  growing  certain  vege- 
tables as  orchard  crops }  the  Diabroticas  migrating  to  the  neighbonng 
fruit  after  the  vegetables  have  been  destroyed.  At  all  event*,  the  taste 
for  fruiti  seems  to  have  been  recently  acquired,  but  now  that  it  ha» 
been  acquired,  it  seems  doubtful  whether  the  abolishing  of  the  orchard- 
crop  system  or  the  planting  of  a  distasteful  food  would  better  matters 
to  any  appreciable  extent.  Indeed,  it  woidd  be  difficult  to  find  a  gar- 
den crop  which  the  Diabroticas  would  not  devour,  as  they  are  very  general 
feeders.    The  editor  of  the  Press  says : 

So  far  as  our  observation  goes,  the  insect  will  thrive  and  multiply  wonderfully  on 
qnite  a  varied  diet.  In  our  garden  the  insect  has  a  sharp  appetite  for  rose-bnds 
and  opening  pinks,  for  canna  and  dahlia  leaves,  for  balsam  leaves  and  flowers,  and 
many  other  green  and  colored  growths. 

The  question  of  protecting  the  fruit  trees  from  these  insects  bids  fair 
to  become  of  considerable  importance  and  also  of  considerable  difficulty. 
War  should  be  made  upon  them  wherever  observed.  The  experiments 
of  Professor  Hilgard  with  pyrethrum  have  proved  that  the  powder  has 
little  effect  upon  these  insects  unless  immersed  in  it ;  that  the  infusion 
applied  in  di^ops  failed  to  enter  the  spiracles,  but  that  the  spray  was 
very  effectual.  This  will  undoubtedly  prove  of  use  in  the  immediate 
future,  now  that  the  prospects  for  cheap  pyrethrum  are  so  good. 

A  DESTRUCTIVE  ENEMY  TO  SUGAB-CANE  {lAgyrus  Yugioeptj  Le 
Conte). — ^Accounts  have  recently  been  received  from  different  parts  of 
Saint  Mary's  Parish,  I/ouisiana,  of  the  destruction  of  cane  by  a  rather 
large  black  beetle,  which  proves  on  examination  to  be  the  Lujfyrus  n*- 
gicq^j  described  by  Le  Conte,  from  Georgia,  in  1856.  According  to  sev- 
eral correspondents,  the  beetle  has  been  known  to  injure  cane  more  or 
less  in  different  parts  of  the  parish  for  twenty -five  years,  but  it  is  only 
wiUiin  the  last  three  or  four  years  that  its  ravages  have  excited  much 
alarm ;  although,  in  1855  or  1850,  the  crop  upon  80  acres  of  one  planta- 
tion was  comi)letel3^  destroyed  by  this  or  a  similar  beetle.  During  the 
present  year  it  has  become  destructive  on  many  sugar  estates  in  the 
parish  named ;  and,  while  in  former  years  its  work  seems  to  have  been 
confined  to  the  '•  rattoon"  cane,  this  year  many  acres  of  both  "rattoon'' 
and  "plant"  have  been  entirely  ruined  on  some  plantations. 

From  specimens  which  we  have  received,  it  appears  that  the  adnlt  in- 
sects bore  into  the  stalk  just  above  the  root,  and  numbers  of  them  may 
be  found  imbedded  to  different  depths.  It  is  said  that  one  gentleman 
found  45  specimens  in  one*'154nch  section  of  a  row.^  Mr.  Daniel 
Thompson,  of  Bayou  Teche,  reports  that  in  some  localities  the  same  in- 
sect injures  corn.    This  year  the  greatest  injury  was  done  very  early  in 
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the  springy  while  late  in  April  and  early  in  May  nv.iubers  of  tlie  beetles 
could  be  seen  upon  tlie  roiuls  anil  about  the  hon.ses,  being  especially 
active  at  night. 

Corresi^ondcnts  were  requested  to  search  for  the  earlier  stages  of  the 
insect  about  the  roots  of  the  cane,  and  it  was  not  long  before  Mojssrs. 
Daniel  Tliompson,  G.  W.  Tlionias,  and  F.  Dunmrtrait  «ent  us  pupae 
which  they  had  found  low  down  among  the  roots  of  the  plant,  upon 
which  the  larvae  may  have  fo<l ;  the  pupae  proved,  however,  to  l>elong 
to  another  beetle  {Phyllophaga  ffhihrijyennis^  Le  C).  liound  white  eg*^H 
were  also  found  in  the  soil  about  tbe  cane,  but  that  they  were  the  e^g^^ 
otLigyniBi^  uncertain.  Mr.  W.  J.  Thompson,  of  Bayou  Teehe,  has 
also  Ibrwartled  some  immature  lamelliex)rn  larvae  found  in  similar  pasi- 
tions,  but  it  will  be  nece,ssary  to  rear  them  to  the  perfect  state  before 
we  can  pronounce  ux>on  them.* 

From  our  limited  study  of  the  habits  of  this  insect  we  do  not  feel  war- 
ranted as  yet  in  suggesting  any  remedial  measures,  our  object  in  pub- 
lishing  the  present  notice  l)eing  merely  to  call  attention  to  the  insect; 
tbongh  from  the  statement  of  Mr.  E.  ]).  Martin,  of  Baldwin  Station, 
Saint  Miiry'a  Parish,  that  the  beetles  are  readily  attracted  by  lights,  it 
appears  as  if  lantern-traps  might  be  used  advantageously.  These  traps 
are  treated  of  at  some  length  in  the  article  on  the  ex)tton-worm.  I  am 
also  informed  by  jVIr.  J.  Y.  Gilmore  that  lime  around  the  roots  ol'  the 
canes  is  proving  successful  in  keeping  away  the  l>eetles. 

The  DISTENDED  May  beetle  {Lachnostenia  farcta^  Le  Conte). — ]\rr. 
David  Donaldson,  of  Locke  Hill,  Bexar  County,  Texas,  early  in  Febni- 
ary  last,  reported  great  injury  to  his  beans  by  a  brown  beetle,  which 
upon  receipt  of  specimens  proved  to  be  tbe  above-named  species.  It 
seems  that  many  of  the  garden  crops  arc  injured  by  this  insect,  but 
more  especially  beans.  Two  years  ago  his  first  planting  was  entirely 
destroyed  by  them.  During  the  day  they  remained  hidden  underground 
or  under  stones  and  other  rubbish,  coming  out  at  night  and  feeding  upon 
the  leaves  and  stems.  Neighboring  fanners  advised  Mr.  Donaldson  to 
try  attracting  the  beetles  at  night  with  a  light,  but  experiments  were 
not  satisiixctory.  An  ordinary  lantern  in  the  lield  attracted  none  what- 
ever, Tvhile  an  examination  showed  them  to  be  working  on  nearly  every 
hill,  sometimes  several  upon  one.  Mr.  Donaldson  then  tried  hand-pick- 
ing. He  w^ent  over  tbe  field  twice  and  sometimes  three  times  every 
night,  and  kept  it  up  for  two  weeks.  Great  numbers  were  destroyed, 
but  t\\^  croj)  was  mined. 

The  distended  May  beetle  differs  from  the  ordinary  May  beetle  of  the 
2^orth  {L.fusca^  Froblich)  quite  obviously  in  the  swelled  appearance  of 
the  posterior  end  of  tbe  abdomen  and  in  the  8hai)e  of  the  tborax,  as  is 
shown  in  fig.  5,  Plate  V.  The  remedy  customarily  in  use  for  L.  fuaca^ 
when  it  has  become  sulliciently  numerous  to  injure  fruit  trees,  is  to  jar 
them  from  tbe  trees  into  wide-spread  sheets,  afterwards  scalding  tliem 
with  hot  water.  Tbe  metliod  of  attractmg  to  lights  has  also  been  suc- 
cessfully used;  tbe  light  being  suspended  over'a  tub  of  water  or  over  a 
kerosene  pan.  It  is  possible  that  a  more  thorough  trial  of  the  lights 
(suggestions  upon  w  bich  will  be  found  under  the  head  of  "  Eemedie*  for 
the  cotton-worm,^  in  a  later  part  of  this  report),  will  show  that  they  ciin 

•  'i*he  same  gentleman,  by  carefuUy  examininc;  the  earth  about  a  single  cane  bunch, 
foant]  Kpveral  julu  Irs  ni'  Harpalu8peiin»tfhanicu8y  Say,  which  were  fcedin<^  upon  the  larvae 
just  mentiout'<l.  lit*  also  ionud  the  larvae  of  a  click-beetle  (Drasterius  ?),  which  wore 
probably  t'n^n.i^fMl  in  the  same  work;  the  cocoons  of  an  ichneumon  ily,  supposed  to  be 
parasitic  on  the  lumellioorn  larvae  ;  and,  finally}  a  beetle  (Ammala  binotata)  belonging 
io  the  Mme  fami)/  with  the  IAgfr%$* 
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be  snccessfolly  used  against  X.  farctdlf  and  we  should  certainly  advise 
experimentation  in  this  direction.  Should  this  fail^  there  remains  noth- 
ing but  hand-picking. 

In  pasture  lands  which  have  been  badly  injured  by  the  larvae  of  Lach- 
nostema  (ordinarily  called  white  grtibs)  there  seems  to  be  no  remedy 
other  than  giving  the  badly-infested  field  up  to  the  hogs,  which  soon 
root  out  the  larvae.  This^  of  course,  would  pay  only  in  extreme  cases ; 
but  by  such  a  course  the  numbers  of  the  bettles  would  necessarily  be 
greatly  lessened,  and  the  double  injury  of  the  two  forms  prevented. 

DiBOLiA  AEREA,  MeLs.  {SoMts  of  larvae). — ^Early  in  March  of  the 
present  year,  specimens  of  larvae  infesting  turnips  were  received  from 
Sir.  J.  S.  Newman,  of  the  Southern  Ent^rise,  of  Atlanta,  G^  The 
larvae  were  found  burrowing  into  the  leaf  stems  as  well  as  into  the 
turnip  itself,  the  eggs  having  evidently  been  deposited  near  the  base  of 
the  leaves.  It  was  thought  at  first  that  these  might  be  the  larvae  of  the 
8trii>ed  turnip-flea  beetle,  as  they  bore  a  greater  or  less  resemblance  to 
them,  but  rearing  to  the  perfect  state  showed  them  to  belong  to  a 
closely-aUied  species,  Dibolia  aerea.  As  the  larv»  of  this  insect  .have 
not  to  my  knowledge  been  described,  I  subjoin  a  description : 

FM^rmon  larva* — ^Length,  8""*.  Slender,  flattened  doTso-yentraUy,  widest  in 
middle,  tapering  elislitly  in  both  directicMis.  General  color,  nearly  white;  head 
Iffown.  du'Ker  aronnd  its  margin:  thoracic  and  anal  plates  a  little  lighter  in  color 
thsok  the  head ;  the  second  and  third  thoracic  segments  have  each  a  pair  of  large, 
tnuisverse,  pale  grayish  spots  and  one  subdorsal  spot  of  the  same  color,  also  seyeral 
smi^  round,  darEer  spots ;  the  piliferons  spots  of  abdominal  se^ents  1  to  6  are  small, 
oval,  of  the  same  gray  color,  and  with  pale  centers ;  the  dorsal  spots  of  the  seventh 
and  eightiii  are  large  and  transverse  oval  in  shape.  The  anal  plate  is  beset  with  quite 
lonff  hairs ;  all  hairs  are  pale  brownish.  The  whole  body  above  and  below  is  marked 
wi&  numerous,  very  small  oval,  rather  indistinct,  ^ayish  spots.  Thoracic  legs  durk : 
only  one  projhleg.  The  head  is  ordinarily  sunken  into  the  thorax  for  about  one-third 
of  its  leneth.  The  anal  plate  bears  at  its  end  two  upward  curved  (at  their  tips  slightly 
incurved)  minute  blackish-brown  horns. 

The  young  larvae  are  very  similarly  marked,  except  that  all  markings  are  nraoh 
clearer  and  darker.  The  head  is  black,  the  thoracic  and  anal  plates  slightly  lighter; 
the  anal  horns  axe  proportionately  larger,  and  are  blacker.  The  anterior  half  of  the 
protiborax  is  white,  and  the  thoracic  plate  is  divided  by  a  white  longitudinal  line;  the 
body  is  yellowish. 

The  coen  sphenophobtjs  {Sphenopliorus  zeae,  Walsh). — ^This  de- 
structive insect  was  first  described  by  Walsh  in  the  Practical  Entomolo- 
gist, n,  117.  No  additions  have  been  made  to  Walsh's  observations,  so 
fax  as  we  are  aware. 

Specimens  were  received  the  past  summer  from  Mr.  E.  G.  Haley, 
of  Audrain  County,  Missouri.    The  beetles  were  first  noticed  about 
the  first  of  May,  and  destroyed  all  the  com  in  the  field.    A  second 
planting  was  alsa  destroyed  as  fast  as  it  came  up ;  and  the  third  plant- 
ing was  also  injured,  but  the  beetles  began  to  disappear  before  it  was 
^adly  damaged.    The  young  shoots  were  bored  through  and  throogh 
^5ar  the  ground.    This  is,  we  think,  the  first  notice  of  its  injuries  so  faa 
"^st,  the  principal  damage  heretofore  having  been  done  in  New  York 
^-"1  Pennsylvania. 

"^-^Ich  '^Qff  ^f^he  opinion  that  the  beetle  would  only  annoy  farmers 

-     a  Te  streams  in  which  there  would  be  apt  to  be  an 

'  ^uii^  ••        -  .ift-wood,  inasmuch  as  he  had  found  the  larva  in  de- 

-*^*nt    vrj^c  ^^^ang  in  water.    Moreover,  all  the  specimens  which' he 

.,  I X  t^oived  were  from  localities  very  near  streams.    It  is  of  importance, 

»    '»ourse,  to  i^^^r  y  if  this  inference  be  tnie,  or  whether,  as  we  suspect, 

•      ar    le  wij      ^^  ^^^  found  in  other  situations.    As  bearing  upon  this 

.--.*.    .     mo.-    '■  I.    ^r    TqIaa  "    rp'^iv   '^  ^"T,^  iuQuiriesi 
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The  field  in  Trhicli  they  appeared  is  meadow  and  has  been  in  meadow  thirteen  years, 
mB  broken  up  this  spring.  It  is  dry  land,  sufficiently  rolling  to  drain  well.  There 
is  no  stream  of  water  near  and  no  swamp  lands  in  the  neighborhood.  The  insects 
■how  no  disposition  to  travel  and  have  done  no  damage  on  adjoining  farms.  I  hear 
of  one  locality  in  Boone  County  where  they  have  appeared  on  clover  soil  broke  this 
spring  and  planted  to  corn. 

This,  it  seems  to  us,  quite  conclusively  refutes  Walsh's  inference,  as 
it  is  eivident  that  there  is  no  neighboring  stream  or  swamp  5  and  did  the 
beetles  come  firom  a  distant  water-course,  neighboring  farmers  would 
also  have  been  troubled.  With  so  slight  a  knowledge  of  the  insect's  life 
history  it  is  impossible  to  suggest  remedies. 

The  IMBRICATED  SNOUT  BEETLE  {Epicaerus  imbricatiis  Say)  [Plate  YI, 
fig.  2]. — ^This  variable  insect  has  been  developing  new  habits  tlie  past  sea- 
son in  the  State  of  Tennessee.  Riley,  in  his  third  Missouri  report,  states 
that  it  does  considerable  injury  to  apple  and  cherry  trees  and  gooseberry 
bnshes  by  gnawing  the  twigs  and  fruit.  Its  injuries  have  been  confined 
almost  exclusively  to  the  country  west  of  the  Mississippi  or"  the  States 
of  Missouri^  Kansas,  and  Iowa. 

This  year,  however,  specimens  were  received  on  the  1st  of  June  from 
Mr.  0.  W.  Hicks,  of  Madisonville,  Monroe  County,  Tennessee,  the  east- 
ernmost part  of  tne  State^  with  the  remark  that  they  were  injuring  onions. 
Onion  stalks  accompamed  the  specimens  and  were  riddled  with  holes 
gnawed  by  the  beetles.  Later  the  same  gentleman  forwarded  to  the 
department  a  letter  from  Mr.  Thomas  G.  Boyd,  seedsman,  of  Sweetwater, 
Monroe  County,  who  stated  that  he  had  a  field  of  two  acres  of  onions, 
and  one-fourth  of  the  crop  was  ruined  by  this  insect.  He  also  stated 
that  the  beetles  made  their  appearance  on  all  his  early  vegetables  as 
fast  as  they  came  up ;  he  first  noticed  them  upon  his  onions  in  February. 
They  destroyed  radishes^  ca^hage^  ieansj  tcatermelonSj  musJcmelonSj  ct(r 
cumbers  J  squashes,  com^  and  beets.  Pease,  parsnips,  carrots,  and  tomatoes 
were  not  touched.  Many  of  the  kitchen  gardens  in  the  vicinity  were 
also  infested  by  the  same  insect.  ]VIr.  Boyd's  method  of  dealing  with 
ttiem  was  by  hand-picking.  In  this  way,  though  at  a  considerable  ex- 
pense, he  managed  to  save  several  of  the  leading  varieties  of  vegetables. 

The  early  history  of  this  insect  is  not  known  at  all,  and  until  it  is 
known  it  will^  of  course,  be  impossible  to  recommend  any  other  remedy 
than  that  which  Mr.  Boyd  has  already  tried,  namely,  hand-picking. 

From  this  remarkable  occurrence  on  so  many  new  food  plants  so  far 
east,  this  insect  becomes  of  the  first  importance,  and  the  eastern  market- 
garaeners  may  ere  long  have  a  new  foe  to  contend  with. 

Thobs  sweet  POTATO  ROOT  BOREB  (Cylos  formicarittSj  -  Oliviev). — 
Specimens  of  this  insect  in  the  adult  state  were  received  from  J.  W. 
Curry,  of  Manatee,  Fla.,  July  8, 1878,  with  the  statement  that  it  "seems 
to  threaten  the  destruction  of  the  sweet-potato  crop  of  this  county." 
Mr.  Curry  was  unable  to  give  details  respecting  the  habits  of  the  in- 
sect, as  he  received  the  specimens  from  a  planter  residing  some  distance 
from  Manatee.  February  20,  1880, 1  visited  the  locality  in  question, 
hoping  to  be  able  to  make  a  thorough  study  of  the  pest.  But  I  found 
that  Mr.  Gillett,  the  planter  referred  to  above,  had  dug  his  sweet  pota- 
toes a  few  days  previous  on  account  of  the  ravages  of  this  insect.  I 
was  informed  that  the  injury  caused  by  this  beetle  was  very  great.  In 
some  fields  nearly  tlie  whole  crop  was  said  to  be  destroyed. 

The  beetle  is  somewhat  ant-like  in  form,  as  is  shown  in  Plate  VI,  fig.  1. 
The  color  of  the  elytra  and  of  the  head  and  beak  is  bluish  black ;  that  of 
the  prothojax  is  reddish  brown.  The  yellowish,- white  oval  eggs  are  laid 
in  small  cavities  eaten  by  the  parent  beetles  near  the  stem  end  of  the  tu- 
benras  roots.    The  milk-white  larvae  bore  little  tunnels  through  the 
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root  in  all  directions,  so  that  tlio  vine  dies ;  and  frequently  the  ontiro 
l>oUito  is  tnnnoU'd ;  these  burrows  become  iilled  l)ehiud  the  larvae  Tvith 
excrement.  AVhen  about  to  assume  tlie  pupa  state,  the  insect  forms  an 
oval  cavity  at  the  end  of  its  burrow,  where  it  undergoes  its  transforma- 
tion. 

At  the  time  of  my  visit  to  Manatee  County,  in  February,  only  the  per- 
fect insects  couhl  be  found.  On  t))e  17th  of  May,  potatoes  containing? 
(\c:gs  and  beetles  with  a  few  impae  were  received  from  Mr.  Curry.  In 
our  breeding-jars  these  underwent  their  entire  transformation  from  e^g 
to  imago  in  about  thirty-one  <lays,  ot*  which  eight  days  were  passed  iii 
the  pupa  state.  From  this  it  appears  that  during  the  present  season 
there  have  already  been  at  least  three  generations,  and  it  is  imi^ossible 
to  say  how  many  more  may  ajjpear. 

No  remedy  can  be  suggested  until  more  is  learned  respecting  the 
habits  of  the  insect,  exce]>t  to  dig  the  potatoes  as  soim  as  they  are  found 
to  be  infested,  and  feed  those  contahiing  insects  to  cattle.  The  specien 
is  widely  distributed.  Le  Conte  imports  it  from  Cochin  China,  India, 
Madagascar^  Cuba,  and  Louisiana.     1  now  add  Florida. 

I>i:SCRIPTIVK. 

The  eggs  aro  broadly  oval  and  somewhat  narrowed  at  tlio  attached  end ;  their  great- 
est diameter  is  about  .1)5"""  (4^,  inch);  surfaro  is  not  i^olished,  but  .shows slight  grunnla- 
tion,  and  a  faint  appearance  of  division  into  fact^ta.  in  color  they  are  yellowii^ 
wliite. 

The  full-grown  larva  is  6™*°  (.23  inch)  Ion;;,  quite  stout,  with  the  lateral  edges 
somewhat  niamraillated.  The  general  color  is  pure  white,  but  the  head  is  light  brown, 
and  the  mouth  parts  dark  brown.  No  hairs  are  percept ilde  to  the  naked  eye,  bnt  a 
few  delicate  sparse  bristles  can  l>e  seen  under  the  microscope.  Each  of  the'  tnoracio 
segments  is  furnislied  ventrally  with  a  large  broad  tubercle,  iu  place  of  a  pair  of  legs; 
the  abdominal  se^uuuts  are  smooth. 

The  pupa  is  at  iirst  of  the  same  color  as  the  larva,  but  graduaMy  grows  darker.  It 
resembles  much  in  for:n  tlie  a<lult  beetle.  The  legs  are  drawn  up  in  such  a  way  that 
the  knees  extend  out  behind  the  thorax,  those  of  the  tirst  pair  being  particularly 
prominent.  The  wings  and  wing  cases  are  narrow  and  short,  and  are  brought  around 
to  the  ventral  side  of  the  body.  The  beak  is  folded  downupou  the  breast.  The  anal 
segment  is  furnisluul  with  two  backward  and  outward  curved  horn-like  projections. 
On  the  top  of  the  head  are  several  small  tubercles  fix)m  each  of  which  projects  a  slen- 
der Iiair. 

Protection  actAinst  thb  grape  cuRCirLio.--The  plan  of  Mr.  Bate- 
man,  of  Ohio,  of  inclosing  grape  clusters  in  paper  bags  as  a  protection 
against  curculios  and  birds  seems  to  be  coming  into  great  favor.    The 
method  is  simply  to  slip  a  bag  of  sufficient  size  over  tlie  bunch  when  the 
^apes  are  one-third  grown,  and  secure  it  by  sticking  a  pin  through  the 
/olds  at  the  neck.    A  slit  should  be  made  in  the  bottom  of  the  bag  to 
-ilow  the  water  to  run  out,  which  otherwise,  in  case  of  a  storm,  would 
ollect  and  either  rot  the  gi^apes  or  burst  the  bag.    Grape-growers  who 
ip^  ^  experimented!  witli  thi^^  p^^^A^entive  praise  it  iu  the  highest  terms,    A 
iniuh  I  ^o^^r  perff^^t'on  o'    a*    -iiK^+oT  is  attained  at  .a  slight  expense, 
t  is  p  ated  ^-  -     ■        '1  t>^      •     ^^it^e  kept  free  from  birds  and 
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fibowing  that  tlie  species  ooonrs  from  the  Atlantic  to  the  Pacific.    Tlio 
Oalifornia  specimous  were  aceompaiiieil  by  tlie  following  note: 

I  send  you  specimeiiR  of  a  small  l»ro>Yn  Ixollc,  winch  is  very  destrnctivc  to  dra- 
eaenaA(au(l  patms  lijjfhtly),  oraii«.^f»,  Cape  iossatninf,  and  adiyrantluis,  in  tbo  ordt>r 
uamiMl,  although  ho  will  take  bivaktast  (»n  almost  anything  that  conios  handy. — J.  M. 
AtiiiEKy  Sau  Diego,  Cal. 

A  wire-worm  or  click-beetle  larva  was  fonnd  proyinfi^  u])on  the  larvae  4>f 
this  beetle  in  onr  breedinj^  cajres.  AVe  did  not  succeed  in  rearing'  the, 
larvB  to  the  i>erfect  state,  but  b(4icv«^  it  to  bo  the  larva  of  JPrasterius 
amabilU^  Lee. 

NuTTALL's  BiAfiTEJi-iiV.T/n.v.  {Cantharis  nuttaUi.Siiy), — This  is  alargfe 
and  very  beautiful  insect,  of  a  briprht  ^loen  color,  Avith  golden-puri)le 
wing  covers.  Plate  VT,  fi^.  0  represents  its  size  and  form.  The  species 
IB  a  western  form ;  its  liabitat  extending  from  the  ]Mississippi  Kiver  to 
the  Rocky  Mountains,  r  received  specimens  from  \N  illiam  11.  Levc^rett, 
of  Fargo,  Dak.,  July  18,  through  tlie  kindness  of  the  secretary  of  the 
Blmira  (N.  Y.)  Farmers'  Club.  ]Mr.  Leverett  states  that  this  i)eetle  is 
very  destructive  to  beans,  and  that  'Mt  comes  in  quantities,  alights  on 
the  beans,  eats  the  bud  and  entirely  spoils  the  beans." 

In  case  this  pest  becomes  abundant  it  will  be  well  to  tr\'  the  same 
remedy  for  it  that  is  used  against  the  diflerent  s[)ecies  of  blister-beetles 
that  attack  potatoes  in  the  east,  whii*h  is  to  drive  them  into  windiT>w8 
of  straw  and  then  kill  them  by  burning  the  straw;  or,  as  they  frequently 
occur  in  swarms,  they  may  be  caught  in  large  numbers  by  a  hand  net 
and  then  destroyed. 

It  should  be  noted  that,  although  this  insect  now  appears  to  be  a  ]>est, 
were  its  laiTal  habits  known  we  might  i-egard  it  ditl'crently.  Th(»  lar\'at^ 
of  several  species  of  blister-beetles  have  b^-en  known  to  feed  upon  locust 
eggs;  and  this  species  may  yet  be  ad<le<l  to  the  list  of  beneficial  insects. 
And  even  now,  posses.sing,  as  it  doubtless  does,  the  sanu>  vesicating 

E[)wer8  exhibited  by  its  congener,  the  Spanish-fly  (Cantharin  veHkaiorhi^ 
inn),  it  should  be  classi^l  among  tlie  useful  products  of  the  country. 

The  CKOW  bltstek-bkT':tle  (Kpkuntu  corvina^  Lee). — This  is  another 
western  form.  It  is  similar  in  form  to  the  preceding  species,  but  it  is 
of  a  deep  black  color,  wiiich  suggests  its  si)eciiie  name.  Si>ecimens 
were  received  from  ]Mr.  F.  A.AVentz,  of  Jvinsley,  Kans.,  June  U7,  with 
the  statement  that  they  were  injurious  to  potatoes.  As  to  remedies, 
what  was  said  resiiecting  Nuttairs  blister-beetle  will  x>i'obably  aj^idy 
equally  as  well  to  this  species. 

The  black  blister-beetle  {Epkauia  prnnsijlranica,  De  Geer),— 
This  beetle  is  also  of  a  deep  black  color;  but  it  is  much  smaller  than  the 

{)receding  species,  measuring  from  three-eighths  inch  to  one-half  inch  in 
ength  (0™"-12'"'").  Specimens  were  received  from  Mr.  P  .P.  Light,  of 
Osborne,  Ohio,  Sei)tember  1,  with  the  note  that  they  wei*e  eating  uj)  all  of 
his  sugar  beets.  This  insect  is  often  reported  as  doing  damage  to  potato 
vines,  and  is  found  frequently  on  the  tlowei'S  of  golden-rod ;  but  1  can 
find  no  recorded  instance  of  its  ])roving  destructive  to  beets. 

The  same  remedies  can  be  used  for  this  insect  as  for  other  blister- 
beetles. 

This  is  one  of  the  species  of  blister-beetles  the  lan^a  of  which  was 
found  by  Professor  LMley  to  jjrey  upon  the  eggs  of  the  Eocky  Mountain 
locust  (Cahpfenus  uprcfiis) ;  an<l  the  medicinal  properties  of  this  beetle 
have  been  in*oven  to  be  quite  as  good  as  those  of  the  Spanish-fly  of 
oommerce. 

In  Southern  Europe,  especially  in  Spain  and  Italy,  Spanish  flies  are 
collected  iu  great  numbers  for  exportation.    The  method  of  preparing 
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tliem  for  market  is  as  follows:  After  catcliing  them  by  shaking  them  off 
from  trees  into  sheets,  they  are  plunged  into  vinegar  diluted  with  water 
or  exposed  in  sieves  to  the  vapor  of  boiling  vinegar  to  deprive  them  of 
life ;  then  they  are  dried  in  heated  rooms  or  in  the  sun.  In  some  local- 
ities the  collectors  put  the  beetles,  when  first  caught,  into  bags^  where 
they  are  left  until  they  die  5  they  are  then  dried  in  the  sun. 

Our  native  blister-beetles  might  be  prepared  in  the  same  manner. 
The  fact  remains,  however,  that  they  are  now  of  no  commercial  imjwr- 
tance.  It  is  difficult  to  deeide  whether  the  fault  lies  in  the  conservatism 
of  the  apothecaries,  who  will  purchase  only  the  Spanish-fly  because  it 
has  been  used  for  centuries,  or  in  the  people,  by  neglecting  to  bring  tiiem 
into  market. 

•The  GREEN  CLOVER-WORM  {Platyhypeua  scahra^  Fabr.). — ^The  adult 
form  of  this  larva  has  long  been  known  as  common  in  almost  every 
part  of  the  United  States.  In  spite  of  the  dissimilarity  in  form  and 
color  between  it  aud  the  cotton- worm  moth  (the  only  resemblance  being 
in  size),  it  was  perhaps  more  frequently  sent  during  the  winter  months 
to  the  department  as  the  true  Aletia  than  any  other  moth;  by  which 
two  facts  are  learned:  that  it  is  common  South,  and  that  the  insect 
customarily  hibernates  as  a  moth.  During  the  winter  of  1878-'79  it 
was  very  abundant  in  the  District  of  Columbia,  flying  on  warm,  sun- 
shiny days. 

During  the  summer  there  were  found  abundantly  upon  clover  rather 
slender  green  worms,  which  proved  to  be  the  larva  of  this  species.  They 
were  so  common  that  in  many  places  one  could  hardly  make  a  swing  of 
the  beating  net  through  the  grass  without  capturing  one  or  more  of  them. 
The  ftiU-grown  larva  was  16"™  (§  inch)  in  length.  When  ready  to  trans- 
form, it  webs  together  several  leaves  and  changes  to  a  brown  pupa. 
The  moths  of  the  first  brood  issued  about  the  middle  of  June,  and  the 
full-grown  larvae  of  another  brood  were  found  August  16.  There  are, 
then,  certainly  two,  and  perhaps  three,  broods  in  a  season.  The  larva 
is  very  similar  to  that  of  a  clover-leaf  roller,  Tortrix  incertanay  Clem.,  so 
much  so,  that  it  is  very  difficult  to  distinguish  them;  it  is  very  quick  and 
jerky  in  its  motions.  We  submit  the  following  technical  descriptions  of 
the  larva  and  pupa : 

PLATTHYPENA  8CABRA,  FtkbT. 

Larva, — ^Length  when  full  grown  tG»n"».  Color,  dark  yellow-green,  with  a  narrow 
snbdorsal  and  lateral  whitish  line.  Head,  protuoracic  and  anal  j^lates  of  the  same 
color  as  the  body,  hut  glassy.  Whole  body  with  sparse  dark  hairs,  longer  on  anal 
plate.  Spiracles  dark-brown ;  tips  of  prolegs  and  mouth  parts  brown.  Sides  sub- 
parallel;  greatest  width  2.6""". 

Pkini.-— Kather  stout,  dark  mahogany-brown.  Wing  sheaths  and  ororal  sheaths 
closely  soldered;  the  former  obtusely  rounded  and  extending  to  the  end  of  the  fifth 
abdominal  segment.  Stigmatal  tubercles  quite  prominent.  Dorsum  of  thorax  and 
wing  sheaths  coarsely  shagreened.  Dorsum  of  abdominal  segments  rather  spanely 
punctnlate,  the  posterior  border  of  each  segment  being  smooth  and  shining.  The 
anal  segment  at  its  end  is  furnished  with  several  (a  variable  number)  minute recnnred 
hook-like  spines.  From  the  apex  of  the  head  to  the  end  of  the  fourth  abdominal  seg- 
ment the  dorsum  is  elevated  into  a  slight  ridge,  more  marked  upon  the  abdominal  seg- 
ments than  upon  the  thorax. 

The  greater  locust  leaf  gelechla  {Oelechia  pseudacadelUij 
Cham.) — This  insect  has  been  very  common  on  the  locusts  in  the  vicin- 
ity of  Washington  during  the  past  season,  which  leads  us  to  make  a 

*Hyhlaea  scahra  Fabr.,  Cranibus  crassaius  Haw.,  JTypena  olesalit  Steph.j  ffypena  ered 
dlis  Guen,  female,  Jlypena  9cahrali8  Gnen,  male  (see  Lintner  in  Canadian  Entomol- 
o^st,  V,  81).  J5r.  erectalia  var.  suJmiftUs  Grote,  Trans.  Am.  Ent.  Soc.  iv,  p.  102.  (Grote'a 
List  of  the  Noctoidae  misprints  this  last  yolume  as  3.) 
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note  of  the  appearance  of  the  immature  forms  and  their  work.  The 
0gg  18  laid  on  the  nnder  surface  of  the  leaf,  and  the  newly-hatched 
liara,  which  is  green  in  color,  with  black  head  and  thoracic  plate  and 
six  longitudinal  dusky  stripes,  the  two  middle  ones  faint  posteriorly, 
spins  a  dight  web,  and  feeds  upon  the  lower  leaf  tissue  until  nearly 
half  grown.  It  then  usually  attaches  a  second  leaf  to  the  one  upon 
which  it  is  at  work,  and  lives  between  the  two  until  nearly  grown. 
Freqaently  a  migratory  fit  seizes  upon  one  of  these  larvae,  and  it  not 
nnfroqoently  is  found  in  the  mines  of  one  of  the  other  locust  tineids. 
Indeed,  Mr.  Chambers  states  (Canadian  Entomologist,  vol.  iv,  p.  107) 
that  he  has  seen  one  in  the  act  of  boring  into  the  mine  of  Lithocolletis 
roibinieUa.  He  also  states  (American  Entomologist,  vol.  iii,  p.  60)  that 
the  larva  of  the  Oelechia  not  infrequently  eats  the  pupa  of  the  Idthocol- 
Jetuux  such  cases.  In  cases  where  the  young  larvae  of  the  former  insect 
are  found  in  the  mines  of  the  latter,  however,  it  seems  probable  that  it 
is  more  t^e  result  of  accident  than  design.  The  full-grown  larva  is  large 
and  stout,  measuring  18  to  19°^™  (about  f  inch)  in  length.  It  is  quite 
nrand  and  plump,  and  tapers  considerably  from  the  third  abdominal 
joint  to  the  anus.  The  head  is  reddish  brown ;  the  first  thoracic  seg- 
ment is  pale  greenish-brown,  with  it«  anterior  margin  whitish ;  the  body 
is  yellowish,  with  six  dusky  longitudinal  stripes,  of  which  the  two  lateral 
ones  are  broadest ;  frequently  the  two  middle  ones  are  very  faint.  The 
cocoons  of  the  late  summer  brood«were  found  upon  "the  ground  under 
the  tree.  Each  is  about  20™°^  (.78  inch)  in  length,  somewhat  flat- 
tened, and  rounded  at  each  end,  and  is  composed  of  light-gray  silk. 
The  outside  is  closely  covered  with  one  or  more  leaves,  every  edge  of 
which  is  closely  fastened  down,  all  the  superfluous  material  being  cut 
oflf.  Whether  the  larva  descends  to  the  ground  to  form  this  cocoon,  or 
whether  it  is  spun  upon  the  tree  and  falls  with  the  leaves,  or  is  cut  oflf 
after  completion,  we  cannot  deflnitely  state,  but  the  latter  seems  most 
probable.  The  larva  does  not  transform  immediately  after  finishing  its 
cocoon,  but  passes  the  greater  part  of  the  winter  in  the  larval  s^ge, 
changing  to  a  pupa  a  few  weeks  before  the  exit  of  the  moth.  One  larva 
which  spun  up  September  21  left  its  cocoon  on  January  11  for  some  cause 
or  other  and  wandered  around  the  breeding  cage  until  it  died.  The  pupa, 
with  the  exception  of  being  larger,  resembles  very  closely  that  of  G. 
robiniella.  (See  page  — .)  The  moth,  which  issues  in  late  spring,  has 
an  expanse  of  wing  of  about  61°»™  (.63  inch),  and  is  somber  in  color. 
The  fore  wings  are  dark  slate,  flecked  with  brown  and  white.  The 
hind  wings  are  of  a  very  pale  slate,  whitish  towards  the  base. 

It  will  at  any  time  be  easy  to  lessen  the  numbers  of  these  insects  by 
burning  over  the  grass  and  leaves  under  the  trees  during  the  winter, 
thus  destroying  the  chrysalides.  Two  ichiieumonid  i)arasites  have  been 
bred  fipom  this  insect,  which  have  been  determined  by  Mr.  Cresson,  aa 
JAnneria  annulipes  Cress.,  and  Ferilitus  communis  Cress. 

The  codling  moth  (Carpocapsa  pomonella)  in  Tasmania. — A  docu- 
ment has  been  received  from  Ilobartown,  Tasmania,  which  embodies  the 
report  of  a  select  committee  of  the  house  of  assembly,  "to  inquire  into 
the  destruction  of  fruit  by  the  codling  moth."  The  testimony  of  sev- 
eral prominent  fruit  growers  is  given,  and  in  the  api)endices  a  varied 
tcstimouy,  chiefly  from  American  sources.  The  final  recommendations 
of  the  committee  are  as  follows : 

REPORT. 

Tonr  committee  have  held  two  sittinffs  since  Parliament  met,  and  after  a  careful 
leriew  of  aU  ayailable  information  coUected|  Loth  from  American  and  Tosmauian 
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fiourees;  and  after  taking  the  evidence  of  Mesars.  Cioii^y  and  Latham,  have  unani- 
mously  come  to  the  following  conclusions: 

Ist.  That  the  time  of  year  is  such  that,  unless  immediiiie  action  he  taken,  another 
whole  season  will  be  lost,  and  the  ravages  of  the  pest  greatly  extended. 

2d.  That  in  the  south  of  the  island,  at  least,  the  Carpocapsa  pomonella  is  limited  iu 
its  distribution,  and  Orel's  a  fair  chance  for  it^  eradication  if  energetic  steps  are  at 
once  taken. 

3d.  That  no  individual  effort,  or  continuation  of  the  same,  will  be  of  any  avail  un- 
less assisted  by  legislative  enactment. 

4th.  That  on  the  Ist  February,  18^0,  your  committee  recommend  there  be  appointed 
an  inspector  or  inspectors,  whose  duty  it  shall  be  to  bcc  that  all  diseased  fruit  is  re- 
moved from  the  orchard  and  destroyed. 

5th.  That  at  the  same  time  every  tree  in  an  infested  garden  must  be  carefully  band- 
aged and  periodically  examined,  at  intervals  of  not  more  than  fourteen  days,  so  that 
any  grubs  that  may  have  already  escaped  from  the  fi-uit-trees  be  then  trapped  and 
destroyed.  Later  on  in  the  year  the  trees  to  be  cleared  of  loose  old  bark,  and  lime  or 
other  grub-destroying  wash  applied. 

6th.  To  meet  the  necessary  outlay,  your  committee  propose  that  a  tax  of  not  exceed- 
ing one  penny  per  bushel  per  annum  be  levied  upon  all  ap])le3,  x^ears,  and  x>lnnis,  such 
tax  to  be  paid  by  the  grower  upon  the  net  marketable  product. 

7th.  That  if,  after  being  warned,  any  person  refuse  to  remove  and  destroy  diseased 
fruit,  and  take  other  precautionary  measures,  it  shall  be  done  at  the  solo  cost  of  the 
occupier  of  the  land. 

8th.  That  on  this  report  being  approved  by  Parliament,  the  same  be  embodied  in  a 
bDL 

EDWARD  L.  CROWTHER,  Chairman. 

CoMMiTi'EE  Room,  January  23,  1860. 

• 

The  report  as  a  whole  is  one  of  coiisiderable  interest.  We  are  rather 
disappointed,  however,  to  see  some  five  pages  devoted  to  the  subject  of 
a  'wa^h  for  the  codling  moth,  icithout  the  results  ot*  actual  experiments, 
since  it  seems  very  improbaole,  from  the  known  habits  of  the  insect, 
that  anything  in  the  nature  of  a  wash  applied  to  the  trunk  of  the  tree 
will  have  the  slightest  effect  upon  its  ravages. 

In  this  connection  we  should  like  to  commend  the  active  efforts  which 
have  been  made  by  the  Michigan  entomologists  and  by  the  Pomological 
Society  of  that  State  to  improve  the  quality  of  their  apples  by  reducing 
the  ravages  oS  the  codling  moth.  It  is  stated  that  the  reputation  of 
Michigan  apples  in  the  southwestern  markets  has  greatly  changed  for 
the  better  within  the  past  year  or  two  in  consequence  of  these  efforts. 
The  present  year  the  society  has  offered  premiums  of  $50  and  $25  for 
the  best  directed  and  most  persistent  efforts  to  destroy  the  insect,  and 
it  is  hoped  that  the  offer  will  leiid  to  many  interesting  and  valuable  re- 
.l>orts  of  experiments,  and  its  results  will  help  to  show  to  a  greater  or 
less  extent  the  value  of  concerted  action. 

The  PEACH-TREE  BORER  {Aegevm  exitiosa  Say). — Observations  made 
last  spring  showed  that  upon  May  10  many  of  the  moths  had  already 
issued,  and  were  engage<l  in  oviposition.  The  average  length  of  the 
egg  is  .56°"°  (.02  inch).  Its  width  is  a  little  over  one-half  its  length. 
It  is  subellipsoidal  in  form,  and  one  end  only  is  either  squarely  or  some- 
what obliquely  truncate.  Its  color  is  a  beautiful  yellow-brown,  and  its 
whole  surface  is  so  sculptured  as  to  have  the  appearance  of  being  laid 
with  irregularly  shaped  paving  stones;  having  just  the  appearance  of 
what  the  histologist  calls  pavement  epithelium.  Each  of  the  "  slabs " 
is  covered  with  grooves  of  an  irregular  form.  The  eggs  are  deposited 
singly  and  are  stuck  to  the  surface  of  the  bark  on  their  sides  by  a 
gummy  secretion.  The  female  makes  no  effort  to  discover  a  crevice  in 
which  to  thrust  the  egg.  Que  female  was  seen  to  deposit  upwards  of 
twenty  eggs  upon  different  parts  of  the  trunk  of  one  tree,  usually  about 
one  or  two  i'eet  from  the  surface  of  the  ground,  in  the  space  of  about 
one  hour.    The  young  larvae  when  just  hatched  are  verjr  active  and 
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have  many  loug,  stiff  bristles  on  their  l^odies.  Instead  of  boring  tlirougli 
the  bark  they  seek  a  crack,  and  an  almost  incredibly  small  one  will  suffice. 
An  article  has  been  going  the  rounds  of  the  agricultural  journals 
advising  a  new  remedy  for  the  peach-tree  borer.  We  <iuote  from  the 
EaiLBas  Farmer,  March  28, 1S80: 

Tin  best  way  to  prevent  tlio  borer  Yroiu  gettiug  into  your  trees,  ami  the  best  because 
eaoMt, speediest,  aud  (luickest  of  aU  preveutives,  is  lo'scrape  with  a  hoc  the  soil  from 
iiuuadtae  coUar  uf  the  tree  dowu  to  the  braQchiii<;  of  the  roots,  uud  biud  a  haudt'ul 
of  stnught  straw  around  the  body  of  the  tree;  securinp:  the  straw  iu  phice  with  a  small 
eonl,  return  the  soil,  which  will  keei)  the  butts  of  the  straw  in  place.  Kenew  the 
itnw  every  spring,  and  be  careful  that  the  straw  Corel's  the  bUrlc,  leaviu^  no  gaps 
exposed,  aud  a  peach-tree  borer  will  ucvt'r  disturb  the  orchard.  Wo  practiced  this 
^Iin  on  a  peach  orchard  for  several  yeai*s,  and  never  had  a  tree  thus  protected  injured, 
while  one  left  oxx>osed  was  sure  to  be  attacked. 

• 

Tho  straw  certainly  would  be  efficacious  in  keepiu^  the  moths  from 
dqK)siting  their  eggs  on  the  bark  which  is  tlius  protected,  but  higher 
up  the  tree  would  not  have  the  same  fi^eedom;  aud  it  is  not  uncommon 
that  the  larvae  of  this  insect  are  found  boring  into  the  trunk  of  a  tree 
•everal  feet  fix)m  the  ground.  Inasmuch,  however,  as  it  would  be  much 
easier  to  watch  for  the  borers  and  destroy  them  on  the  upper  i)art  of  the 
tronk  tliaQ  at  the  base,  this  remedy  might  prove  of  advantage. 

Poor  species  of  parasites  have  been  bred  from  the  peach-tree  borer  the 
past  season — two  chalcids  and  two  small  ichueumonids,  the  one  belong- 
ing to  the  genus  Miet'ogaster  and  the  other  to  the  genus  Bracon.  These 
^  be  described  and  figured  in  a  future  Jirticle. 

Anabsia  lineatella  Zeller. — This  insect  has  long  been  known  as 
a  serious  pest  in  peach  orchards,  destroying  the  terminal  twigs  of  the 
trees.  The  young  caterpillar  begins  its  work  in  the  spring,  at  the  time 
er  soon  after  the  shoots  begin  to  grow.  These,  when  li-om  one-half  inch 
to  one  inch  in  length,  are  punctured  at  the  base  and  arc  eaten  off  com- 
pletdy.  The  leaves  of  the  bud  unfold  and  then  wither.  Tho  twig,  al- 
tlKMigh  severed,  does  not  diop  oft^  but  is  held  in  place  by  the  gummy 
sabstanoe  which  exudes  from  the  wound.  Occasionally  all  the  twigs  on 
atzee  are  thus  destroyed.  This  insect  has  also  been  found  by  Mr.  Wm. 
Saunders  boring  into  the  cix)wn  and  roots  of  strawberries  in  Ontaiio.* 
And  during  the  past  summer  I  found  the  i)eculiar  reddish  larvae  in 
peaches  which  were  grown  on  Blackistone  Island,  Virginia.  A  search 
levealed  them  also  in  peaches  on  the  dei)artment  grounds.  The  larva 
leaves  the  jxeach  before  transforming,  and  suspends  itself  to  the  outside 
of  the  fruity  spinning  no  cococm  at  all.  The  twig-inhabiting  individuals 
nuttore  in  this  latitude  during  JMay  and  June.  The  fruit-inhabiting 
larvae  are  found  during  the  latter  part  of  July  and  in  August,  and 
nature  during  September.  It  thus  appears  that  the  species  is  two 
brooded:  the  eStrly  broo<i  feeding  in  the  terminal  twigs  and  buds,  while 
the  later  brood  inhabits  tlie  fruir. 

As  a  remedy,  the  trees  should  be  examined  early  in  May,  and  all  dying 
twigs  pruned  and  burned,  thus  destroying  the  larvae. 

An  interesting  chalcid  parasite  has  been  bred  fix)m  this  insect,  which 
we  have  not  had  time  to  describe  and  name  for  this  report. 

The  lime-tree  wintbr-motii  {Ilihernia  tUiaria  Harris). — I  have 
received  quite  a  full  account  of  this  insect  from  Mr.  1).  W.  Coquillett,  of 
Woodstock,  111.,  but  for  want  of  space  I  am  compelled  to  condense  it 
briefly  in  the  form  of  this  note. 

It  seems  that  this  insect  has  been  doing  considerable  danmge  to  the 
oichuds  in  Northern  Illinois  during  the  past  few  years.    Many  species 
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of  trees  are  injured  by  it.  The  \vorms  appear  in  May,  and  eat  the  fo- 
liage of  the  apples,  elms,  &c.,  until  they  attain  their  full  growth  in  late 
June.  They  then  descend  into  the  ground  and  transform  three  or  four 
inches  below  its  surface.  The  moths  issue  in  October,  and  the  wingless 
female  ascends  the  nearest  tree,  where  copulation  with  the  winged  male 
takes  place.  The  female  is  furnished  with  an  extensile  ovipositor,  with 
which  she  thrusts  her  eggs  under,  loose  bark  and  in  crevices  on  ^e 
trunk  and  large  limbs.  The  sudden  appearance  of  these  insects  in  or- 
chards widely  separated  from  previously  infested  trees  is  accounted  for 
by  Mr.  Coquillett  by  the  supposition  that,  while  in  copulation,  the  male 
flies  with  the  female. 

Among  the  natural  enemies  of  this  insect,  the  ones  most  frequently 
met  with  are  the  Fiery  and  the  Eummaging  Ground  Beetles  (Calosoma 
calUdum  and  0.  scrutator)^  IVIr.  Coquillett  states  that  he  has  frequently 
found  the  latter  climbing  about  in  the  tops  of  trees  searching  for  the 
caterpillars.  The  blue-jay  is  mentioned  as  being  among  the  most  ef- 
fective of  the  bird  enemies  of  the  worms. 

As  to  remedies,  the  bandages  and  traps  used  for  the  ordinary  spring 
canker-worm  will  answer  admirably,  though,  owing  to  the  somewhat 
different  history  of  the  insect,  they  tehould  be  applied  at  a  different  time 
in  the  year.  The  object  being  to  prevent  the  wingless  female  moth  from 
ascending  the  tree,  the  bandages  should  be  placed  in  position  by  the 
first  of  October  and  continued  for  six  weeks  or  more.  Mr.  CoqiuUett 
has  found  that  tarred-paper  bands  are  as  serviceable  and  cheap  as  any- 
thing that  can  be  found.  Ordinary  carpenters'  sheathing-paper  is  the 
best.  A  strip  of  the  ordinary  width  should  be  tied  around  the  base  of 
the  tree,  leaving  no  part  of  the  trunk  exposed  between  the  paper  and 
the  ground.  The  tar  with  which  the  paper  is  then  smeared  should  be 
mixed  with  a  little  castor  oil  to  prevent  it  from  hardening  too  rapidly. 

The  lime-tree  winter-moth  is  represented  in  all  stages  at  Plate  VI,  fig.  4. 
The  colors  of  the  larva  are  bright  yellow,  lighter  beneath,  with  ten  crinkly, 
longitudinal  lines  down  the  back,  and  a  rust-colored  head.  The  male 
moth  has  rusty,  buff'  fore  wings,  while  the  hind  wings  are  much  lighter. 
The  female  is  grayish,  with  a  parallel  row  of  black  patches  down  its 
back. 

The  resin  inhabiting  Diplosis  (Diplosis  resinicola  O.  S.). — ^In  1868 
Mr.  Sanborn  exhibited  before  the  Boston  Society  specimens  of  a  "  Oe- 
cidomyions  larva,''  which  he  had  found  feeding  in  companies  of  thirty 
or  forty  in  the  pitch  exuding  from  wounds  in  the  bark  of  Pintts  rigida. 
"  Whether  they  were  the  prime  cause  of  the  injury  to  the  tree  was  not 
plainly  apparent.' '  (See  Pioc.  Bost.  Soc.  IS^at.  Hist.,  XII,  93.)  In  the  pro- 
ceedings of  the  Entomological  Society  of  Pliiladelphia,  1871,  p.  345, 
Osten-Sacken  records  the  discovery  of  similar  larvae  in  the  exuding 
*esin  of  Pinus  inops  at  Tarry  town,  N.  Y.  These  he  reared  to  the  perfect 
"^te,  and  gave  the  species  the  name  Diplosis  resinicola, 

^^^arly  in  May  the  two  or  three  year  old  branches  of  Pinus  inops  in  the 
•Tiity  of  Washington  were  observed  to  be  quite  extensively  infested 

y  ■  '^'^se  insects,  which  were  then  in  the  larva  state  and  actively  feeding. 

vhA     ..»o    1;    nmed  to  pupae,  and  the  first  midge  emerged  May  26.    On 

'  ,.,       +^^1  -^  same  species  were  found  upon  the  twigs  of  Pinus 

^^'         ■ . .  '      ^     Pupae  were  also  found  in  the  same  twigs,  and 

■  ..xixou"      ^e issued.    In  February,  1880, 1  collected  specimens 

-  xxi xarvae  «     '^^Tirre  Lake,  Florida,  on  twigs  of  Pinus  taeda^  which, 

•  •  rii  the  apT^'^^T'*^^   -    •     ^^^  o'liiifc  r\x\  Mn-^h  1,  ^pre  found  to  be  of  the 

At         1.      *.., —  V  *•, -iw    -  .ru -w  ...  QipsM*-:.    The  lumps  of  exud- 
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lag  resin  may  contain  from  two  to  thirty  of  the  larvae,  which,  when  ftiU 
grown,  measure  on  an  average  6""  (about  one-quarter  of  an  inch)  m 
length.  While  still  feeding .  they  are  pale  orange  in  color,  but,  after 
oeaHing,  they  become  of  a  bright  orange.  The  spiracles  of  the  anal  seg- 
ment are  at  the  summit  of  two  protruding  tubercles,  and  around  each 
ill  a  smfd]  whorl  of  four  fleshy  papillae.  The  other  spiracles  are  smaU 
and  black.  The  larvae  are  much  elongated,  and  are  widest  at  the  6th 
segment;  the  under  sides  of  segments  1  to  7  are  furnished  each  with  two 
transverse  rows  of  short  black  or  brown  spines,  probably  for  locomotive 
purposes.  While  burrowing  in  the  bark  and  resin  Uie  ana]  tubercles 
are  always  at  the  surface.  When,  however,  the  larva  contracts  to  pu- 
pate, the  end  of  the  body  is  drawn  in,  but  an  open  channel  is  left  so  that 
the  air  has  free  access.  When  about  to  give  out  the  adult,  the  pupa 
works  its  way  to  the  surface  of  the  resin  and  protrudes  half  its  body,  so 
that  there  is  no  danger  of  the  midge  becoming  fastened  in  the  sticky 
gum.  Dried  lumps  of  resin  fairly  bristling  with  protruding  pupa  skins 
are  a  common  sight  on  trees  affected  by  these  insects. 

The  adult  insect  is  large,  measuring  9"*  (.354  inches)  in  wing  expanse. 
The  head  is  blackish,  the  thorax  gray,  and  the  abdomen  dark  red.  The 
male  antennae  are  26  jointed^  with  alternate  single  and  double  joints,  all 
pedicelled  ;  the  female,  14-jointed.  The  main  pe(*.uliarity  of  the  adult 
Arm  is  in  the  remarkable  gibbosity  of  the  head,  the  eyes  joining  to- 
gether at  the  suniuiit  aud  covering  nearly  the  whole  head.  The  wing 
venation  and  other  points  are  shown  in  the  plate.  The  resin  exuding  from 
the  wounds  on  P.  mops  is  perfectly  clear,  and  permits  one  to  count  the 
number  of  the  larvae  and  to  watch  their  every  oiotion. 

Upcm  the  Loblolly  pine  (P.  taeda\  however,  it  is  milky,  and  the  pres- 
ence of  the  insect  cannot  be  ascertained  without  opening  the  mass. 

We  have  as  yet  no  data  u])on  which  to  state  definitely  whether  the 
eggs  of  the  midge  are  laid  upon  the  uninjured  bark,  and  it  is  the  work 
of  the  larvae  in  the  bark  which  causes  the  resin  to  exude,  or  whether  it 
is  only  in  resinous  exudations,  caused  by  a  bruise  or  by  the  work  of 
some  other  insect  that  the  eggs  are  laid.  In  the  clear  lumps  on  Pinu% 
inapM  the  larvae  are  always  observed  with  their  heads  applied  to  the 
abraded  bark. 

Somewhat  similar,  though  evidently  distinct,  larvae  were  found  feed- 
ing in  the  resin  exuding  trora  the  wounds  made  by  the  larva  of  Retinia 
Comstochiana  in  the  t wings  of  Pintis  riffida.  It  is  probable  that  they  may 
be  OstenSacken's  Cecidomyia  pinusiiwps^  but  it  is  difficult  to  say  posi- 
tively, as  his  description  of  this  si)ecies  is  so  very  indefinite. 

A  NEW  WHEAT-FLY  (Chlorops  proxxma  Say). — April  19,  1880,  speci- 
mens of  an  insect  infesting  wheat  were  received  from  Mr.  E.  Schneider. 
Fairview,  Todd  County,  Kentucky.  The  wheat  had  been  doing  well 
until  within  a  few  weeks  of  the  time  of  sending,  when  it  began  t^  turn 
yellow  in  spots.  Exaipination  showed  the  insects  working  ^tween  the 
blades  and  seemingly  trying  to  reach  the  first  joint.  While  some  injury 
had  been  done  to  the  crop,  it  was  still  not  at  all  seriously  afi'ected,  as 
there  were  in  nearly  every  case  enough  uninjured  and  quite  vigorous 
stalks  left  in  each  plant  to  insure  a  good  crop. 

The  first  specimens  received  were  dried  up  greenish -yellow  larvae. 
When  alive  they  had  evidently  been  fat  maggots  of  about  7"°"  (.27  inch) 
in  length.  A  few  days  later  additional  specimens  of  the  infested  wheat 
were  received,  in  which  were  found  several  puparia  (corres]>onding  to 
tiie  so-called  ^^  flaxseed  "  state  in  the  Hessian  fly).  These  were  of  a  light 
yellowish  color,  and  the  outer  skin  was  so  transparent  that  the  inclosed 
pupa  could  be  readily  seen.    They  were  about  6^  long  by  2""  broad* 

17  Aa 
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Two  adult  flies  issued  on  May  10,  and  proved  to  be  specimens  of  OhUh 
Topu  proxima,  described  many  years  ago  by  Say  from  speoimens  collected 
in  Indiana.  Bo  far  as  can  be  ascertained,  the  habits  of  Uiis  fly  have  not 
been  recorded,  though  they  might  well  have  been  suspected  from  the 
habits  of  allied  known  species.  In  his  second  New  York  report,  Dr. 
Fitch  described  eight  species  belonging  to  the  same  fieimily  (08cinidae)j 
and  stated  that  he  had  found  them  in  abundance  by  sweeping  the  wheat 
with  a  net.  In  Europe  closely  allied  flies  have  always  been  among  the 
most  prominent  enemies  of  the  grain  crops.  As  long  ago  as  1750  Lm- 
naeus  estimated  that  the  damage  done  by  Ohloraps  frit  to  the  barley 
crop  in  Sweden  amouuted  to  one  hundred  thousand  golden  ducats  (half 
a  million  of  dollars)  annually. 

The  species  under  consideration  was  called  proxima  by  Say  on  account 
of  its  very  close  relationship  with  the  destructive  Chlaropt  Uneata^  of 
Burope,  the  only  distinguishing  mark  of  importance  being  that  the  back 
of  the  abdomen  in  the  American  specimens  is  yellowish,  while  in  the 
European  individuals  it  is  pale  greenish  black.  The  ravages  of  0.  liTieata 
with  those  of  other  allied  insects  in  France  were  the  occasion  of  the  ap- 
I)oiutment  of  M.  Olivier  by  the  Society  of  Agriculture  in  1812  to  investi- 
gate their  habits.  M.  Olivier  was  followed  in  this  work  by  M.  Au- 
douin,  Herpin,  and  Guerin-M^neville.  As  the  result  of  their  investiga- 
tions it  was  discovered  that  the  adults  of  0.  lineata  were  most  abundant 
in  late  May  or  early  June,  when  they  paired  and  the  females  deposited 
their  eggs  upon  the  wheat  stems  just  below  the  sheaths  of  the  ears, 
which  are  then  foiniing.  The  larvae  made  small  external  burrows  down 
to  the  first  joint,  which  never  reached  the  heart  of  the  stems,  but  which 
deformed  the  heads.  Upon  reaching  the  first  joint  the  larvae  had  at- 
tained ftill  growth  and  transformed  at  the  ends  of  their  burrows.  In 
Sei)tember  the  adults  again  made  their  appearance  and,  after  living 
many  weeks,  coupled  and  deposited  their  eggs  upon  the  rye  and  com 
quite  recently  sown,  the  larvae  feeding  upon  and  deforming  the  central 
shoot,  living  between  the  stem  and  the  sheath.  The  remedies  advised 
were,  first,  hand  i)ickiug,  pulling  up  and  destroying  the  infested  plants; 
only  practicable  upon  a  very  small  scale ;  second,  rotation  of  crops. 
Curtis  has  advised  dusting  with  soot  or  lime  upon  the  appearance  of  tiie 
flies  in  autumn  to  prevent  the  deposition  of  eggs. 

As  regards  0.  proxima^  it  will  hi  all  probability  be  found  to  be  double 
brooded,  one  brood  upon  winter  wheat  and  the  other  upon  spring.  Its 
habits  and,  more  i)articularly,  its  periods  are  not  well  enough  known  to 
enable  us  to  suggest  a  remedy,  but  it  is  well  worth  careful  study. 
Wherever  it  is  found,  the  date  of  the  appearance  of  the  flies  botii  in  the 
fall  and  spring  should  be  carefully  noted,  as  it  is  possible  that  late  or 
early  sowing  would  aifect  its  increase.  The  colors  of  larva  and  pupa 
have  already  been  given :  the  adult  is  bright  yellow  with  the  darker  por- 
I)ortions  black.  Its  body  is  4.3""°  (.134  inch)  loug,  and  the  wings  when 
closed  extend  for  a  considerable  distance  behind. 

The  Texas  heel  fly. — Specimens  of  a  so-called  Texas  cattle  heel 
fly  were  received  during  the  winter  from  Mr.  E.  K.  Carr,  of  Kerrville, 
Kerr  County,  Tex»  and  proved  to  be  nothing  more  than  the  oommon 
bot  fly  of  the  ox  {Hypoderma  (Oestrus)  hovis  Deg.). 

The  woolly  apple  louse  {Schizoneura  lanigera  Hausm.) — To  the 
excellent  article  on  this  insect  by  Dr.  Cyrus  Thomas  in  his  last  report 
(Transactions  of  the  Department  of  Agriculture  of  Illinois,  1878,  Vol. 
XVI,  p.  128)  we  have  not  much  to  add.    Some  few  observations,  however, 

*  CoDsidered  by  Qmelin  to  be  synonymouB  with  Chlaropi  taenii^^  of  Curtii,  C,  noivta 
Mti/gUkf  and  C.  gUkkra  Weatwood. 
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Bide  dnrtng  the  past  seMOiiy  may  here  be  gtren  as  eapplementing  that 

'  bWashmgton  during  the  past  winter  the  trunk  form  has  maintained 
ifenlf  upon  the  tnink  thronghont  the  whole  winter  without  the  interven- 
tion of  a  winter  egg^  and  the  root  form  has  done  the  same.  The  winter, 
however^  has  been  an  unusually  mild  one. 

The  wmter  egg  was  found  on  several  occasions  during  the  winter  in 
erevioes  of  the  bark  over  which  a  colony  had  been  stationed  during  the 
mmmer.  It  was  a  rather  long  ovoid,  measuring  .322°'"  (.125  inch) 
h  length  and  was  very  similar  to  the  winter  egg  of  Colopha  ulimcola 
(Htdi),  as  described  by  Riley  in  Bulletin  No.  1,  Vol.  Y,  Ilayden's  Survey. 

This  egg  was  laid,  as  Professor  Thomas  supposes,  by  a  wingless  fe- 
male, diftering  from  the  ordinary  agamic  form  to  a  certain  extent. 
These  females  we  only  know  from  finding  their  skins  around  the  win- 
ter egg,  since  they  often  die  without  depositing  it  The  males  we  have 
not  Been. 

We  would  take  exceptions  to  the  following  statement  in  Dr.  Thomas's 
irttde: 

So  fiur  M  the  method  of  propa^fttion  is  concerned,  it  has  been  shown  by  Dr.  William 
H  Smith,  of  New  York,  that  it  differs  slightly  fh)m  the  trae  Aphides,  in  that  the  young 
Unra  produced  by  the  agamio  females  are  inclosed  in  the  thin  egg-shnped  corering 
horetofore  mentionedi  firom  which  they  have  to  free  themselves  in  a  manner  analogous 
to  hatching.  The  remains  of  this  coverine  may  often  be  seen  attached  to  the  tip  of 
the  abdomen,  and  is  doubtless  the  supposed  cottony  secretion  alluded  to  by  Dr.  Fitch 
in  his  description  of  the  young  larvae. 

Mr.  Howard  has  repeatedly  watched  the  birth  of  the  young  of  the 
^gless  agamic  females,  and  positively  states  that  thoy  are  born  with- 
out the  enveloping  pellicle  or  pseudovum.  While  the  head  and  its  ap- 
pendages were  still  within  the  mother,  he  has  seen  the  legs  kicking  vig- 
orously ontside.  Judging  from  analogy,  however,  the  young  from  the 
winged  viviparous  females  would  be  bom  within  a  pseudovum,  and  it 
was  probably  these  which  Dr.  Smith  observed  (we  have  no  information 
as  to  where  the  paper  was  published),  and  from  which  he  has  drawn  too 
hasty  a  conclusion.  In  the  births  which  were  observed,  more  or  less 
of  ttie  waxy  (not  cottony)  excretion  was  observed  at  the  tip  of  the  abdo- 
men of  tiie  young  louse  from  the  moment  that  its  abdomen  was  percep- 
tible, thus  showing  that  Dr.  Fitch  was  not  necessarily  mistaken  on  this 
point 

That  the  above  ground  colonies  are  usually  started  by  migrating  indi- 
viduals from  the  roots  or  from  eggs  laid  near  the  ground  we  consider  as 
probable,  since  a  regular  upward  progression  was  observed  through  the 
summer,  the  suckers  being  first  ailected  by  young  lice,  which  were  seen 
to  issue  from  the  ground,  and  the  higher  i)arts  of  the  tiee  at  a  later  pe- 
riod. When  working  upon  suckers,  the  little  colonies  seemed  i)refer- 
ably  to  gather  in  the  axils  of  the  leaves,  soon  causing  the  leaves 
to  fall  off.  They  were  also  almost  invariably  upon  the  tender  and 
greener  side  of  a  shoot,  rather  than  upon  the  brown  and  more  weather- 
beaten  side. 

As  regards  the  natural  enemies  of  the  woolly  louse,  perhaps  the  most 
effective  are  the  spiders,  many  of  them  spinning  webs  directly  over  a 
colony  of  lice  and  living  at  their  ease,  taking  their  food  when  tbey  de- 
sired. The  next  in  efficiency  were  the  chalcid  files  {Erio^h  ilus  mali  IJald.) 
Plate  yi,  fig  6.) 

The  root  louse  syrj)hus  fly  (presumably  the  Pipiza  radicinn  of  AValsli 
and  Kiley),  has  also  been  found  in  considerable  numbers.  That  the  eggs 
of  this  fly  are  laid  in  the  midst  of  the  waxy  excretion  and  not  upon  the 
bark  of  the  tree,  is  shown  by  the  fact  that  among  a  number  of  lice  which 
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were  carefully  collected,  placed  in  a  piU-box  and  Dep:lected  for  seyeral 
days,  were  found  two  half-grown  syri>l^us  larvae,  which  must  have  been 
present  in  the  egg  st^te  when  the  lice  were  placed  in  the  box.  Many 
Chrysopa  cocoons  were  found  in  the  i:\pighborhood  of  the  colonies,  and 
tiie  larvae  of  Coccinella  d-notata  were  quite  abundant. 

As  to  remedies,  the  above-ground  colonies  are  readily  destroyed  by 
almost  any  of  the  old  insect-washes.  Their  waxy  water-proof  covering, 
however,  renders  it  necessary  that  the  ap])lication,  if  very  liquid,  should 
be  thoroughly  applied.  The  root  individuals  are  almost  as  difficult  to 
get  at  as  the  celel)rated  grape  phylloxera,  A  heavy,  damp  soil  seems  to  be 
inimical  to  them,  while  in  a  dry,  porous  soil  they  flourish.  Hence  it  has 
been  recommended  that  the  earth  around  the  crown  of  the  tree  should 
be  kept  hollowed  into  a  sort  of  a  basin,  in  order  that  the  water  may  col- 
lect there.  It  has  also  been  recommended  to  clear  away  as  much  earth 
as  possible  from  the  up]>er  roots,  and  pour  on  strong  soap-suds  or  hot 
water.  It  is  very  probable  that  the  extensive  series  of  experiments,  now 
being  made  in  France  for  the  pur|)ose  of  ascertaining  an  effective  remedy 
for  the  phylloxera,  will  bring  to  light  some  application  which  will  be 
equally  ai)[)licable  to  our  apple  root  lice. 

A  NEW  PARASITE   ON   THE  CABBAGE  PLANT  LOUSE. — NumerOUS  Speo- 

imens  of  a  snjall  hymenopterous  panisite  were  brexl  from  siHM*imeus  of 
the  well  known  cabbage  plant  louse  (Aphis  Irrassicae  Linn.),  which  were 
received  from  Mr.  Rusha  Denise,  of  Norfolk,  Va.,  February  27,  1880. 
These  parasites  proved  to  belong  to  an  undescribed  species.  They  were 
referred  to  Mr.  E.  T.  Cresson,  who  characterizes  them  as  follows: 

TmoxTS  PiCENS  CressoD  (n.  sp.) 

Female, — Piceous  or  shining  black,  emooth  and  polislipd,  impnnrtnred ;  clypeus  and 
mandibles  dull  testaceous,  palpi  whitish;  antennae  blMckish,  sometimes  more  or  lees 
pale  beneath,  l4-joiuted,  the  joints  faintly  fluted  or  grooved,  the  last  one  longest: 
xrings  hyaline,  subiridesceut,  stigma  subhyaline;  legs  dull  testaceous,  the  femora  and 
tibiae  varied  more  or  less  with  mscous;  abdomen  brown  or  pale  piceona,  venter  pale. 
Length,  .10  —  .12  inch. 

Male. — Antennae  longer,  17 -jointed ;  legs  black  or  ftiscons,  the  antcirior  pair  gen- 
erally paler,  trochant<$rs,  base  of  tibiae  and  of  the  tarsi  dull  tc'staceous. 

Hah, — Norfolk,  Va.    Parasitio  upon  Aphia  hroMttcoA, 

Fungi  as  insecticides.— The  following  results,  coiu'«^nsed  from  a 
valuable  paper  by  Prof.  A.  N.  Prentiss,  of  Cornell  University,*  may  be 
given  as  corroborating  the  results  reached  by  the  department  in  its  ex- 
periments upon  Aletia,  and  published  in  the  lleport  on  Cotton  Insects. 

The  writer  finds  that,  although  the  air  of  his  laboratory  and  the  ad- 
joining rooms  becomes  tilled  with  innumerable  spores  during  the  season 
when  molds,  yeast,  and  other  fungi  are  cultivated  by  his  classes  in  my- 
cology, plants  growing  in  the  various  rooms  are  often  greatly  infested 
with  aphides  and  scale  insects  which  do  not  appear  to  be  subject  to  any 
disease,  while  on  the  other  hand  fungoid  diseases  not  rarely  attack  the 
l)lants  themselves.  Fn^m  this  it  ai)peared  iniprobable  that  yeast  and 
common  molds  could  be  made  efficacious  in  the  destruction  of  noxious 
insects;  but  with  a  view  to  ascertiiining  as  many  facts  as  possible  bear- 
ing upon  the  subject,  a  series  of  experiments  uj)on  house  plants,  grow- 
ing under  conditions  favorable  to  the  growth  of  fungi,  were  c^rrieii  on 
by  Professor  Prentiss  and  his  assistant,  Mr.  Henry. 

Plants  infested  with  aphides  scale  insects,  or  red  ppiders  were  isolatcil 
in  various  ways  and  the  insects  counted,  or,  where  this  could  not  be  done 

*  Destruction  of  Obnoxions  Insects  by  means  of  F^nngoid  Growth,"  American  Nat- 
uralist, I8o0.  Through  the  courtesy  of  Professor  Prentiss,  1  hnve  been  able  to  study 
the  manuscript  of  this  paper  prior  to  its  publicatloa. 
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mk  Meoont  of  their  great  numbers,  the  insects  were  carefnlly  removed 
from  all  but  a  few  leaves,  and  those  allowed  to  remain  were  numbered. 
Yeast  in  nn  active  state  of  fermentation  and  t*i\)iu  sevenil  makers  was 
then  applied  so  as  to  drench  the  insects  and  all  paitsof  the  plants;  and 
in  some  canes  0])6n  vessels  filled  with  yeast  were  placed  below  the  [>lant8. 
Id  some  cases  the  foliage  of  the  plants  was  found  much  disfigured  by 
brownish  blotches,  apparently  caused  by  the  yeast  Sometimes  the  in- 
sects multiplied  rapidly  after  the  application  of  the  fungus,  and  a  very 
few  which  died  were  not  found  to  contain  the  spores  or  mycelium  of 
fongi  so  far  as  could  be  seen  by  a  careful  examination  with  high  i)owers 
of  the  microsco[)e,  and,  indeed,  this  may  be  given  as  the  general  resiUt 
of  die  experiments  carried  on  where  the  humidity  of  the  air  was  not  ex- 
cessive. At  other  times  the  aphides  died  in  considerable  numbers ;  and, 
when  placed  on  pieces  of  moist  earthenware,  the  dead  insects  devel- 
op^ quantities  of  hyphae,  which  were  recognized  by  their  (ruit  as  be- 
k>nging  to  one  of  the  molds  (Mucar  sp.)  This  result  is  especially 
noticeable  in  an  experiment  (No.  5)  in  which  the  plant  was  placed  in 
a  close  Wardian  case,  where  the  moisture  alone  might  have  caused 
the  death  of  the  insects,  and  where  the  torulae,  covering  everything, 
would  naturally  tend  to  assume  the  mucor  form,  and  the  ever  present 
spores  of  molds  to  develop  mycelium  and  this  fruit.  A  test  experiment 
(^o.  9)  in  which  a]>hides  not  subjected  to  the  yeast  treatment  became 
oovered  by  a  fruiting  mucor  goes  to  show  that  too  much  credit  must  no^ 
be  given  to  the  yeast  as  the  cause  of  the  death. 

iFrom  his  exi)eriments  Professor  Prentiss  concludes  that  yeast  cannot 
be  regarded  as  a  reliable  remedy  against  such  insects  as  commouly  afl^ect 
plants  cultivated  in  green-houses,  rooms,  and  parlors,  while  it  may  injure 
some  plants  by  disfiguring  their  foliage  and  giving  rise  to  molds  on  the 
jstfs  and  soil  in  which  they  are  grown  ;  but  the  fact  that  some  insects  are 
subject  to  fimgoid  epizootics  renders  it  possible  that  we  may  yet  be  able 
to  induce  diseases  of  this  nature  at  will. 

While,  therefore,  the  practical  application  of  fungi  as  insecticides  is 
as  yet  far  &om  being  an  assured  success,  and  climatic  conditions  must, 
necessarily,  be  always  carefully  considered  in  applying  remedies  of  this 
nature,  even  after  it  is  demonstrated  that  they  can  be  successfully  ap- 
plied uniler  the  most  favorable  conditions,  yet  we  believe  that  the  sub- 
ject is  worthy  of  much  careful  study  and  ex])eri mentation,  especially 
with  a  view  to  cultivating  destructive  fungi  in  Pasteur's  fluid,  sweet- 
ened paste,  an<l  other  substances  known  to  be  favorable  to  the  growth 
of  the  rteiirganismn,  in  which  they  iiia.v  be  extensively  i)rop}igate<l,  and 
with  whirh  they  ma}  be  readily  applied  to  plants  inleslcd  with  the  in- 
sects it  Lb  desiiable  to  debtroy. 
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[When  the  figure*  are  enlarged,  the  natural  size  U  indicated  bj  a  hair  lin«.] 


ExpuufATiOM  TO  Plate  I. 

no.l.—Heliophila  unipuncta,  •gga,  papa,    and 

adalt    (Original.) 
Via  2.—Nemoraea  leueaniae,  larva,  paparinm,  and 

adult ;  also  fore  part  of  an  army-worm  ahowing 

placing  of  parasitic  eggs.    (Original.) 
Fio.  ^.^Heliophila  unipuneta,  larva.    (OriginaL) 
FlO.  i.-^Oi£adula  exitio»«L    (Origin  al. ) 
TlQ.S.—Oeeidomyia  tri/olii,   larva,  cocoona,  and 

adnlt    (Original.) 
Tio.  t,-^Languria  moMrdi,  eggs,  larva,  pnpa,  adult, 

and  manner  of  work.    (OriginaL) 

XZFLAHATION  TO  PLATB  IL 

Tick  l^-Lmvema  iobtUella,  larva,  pnpa,  adult,  and 
manner  of  work.    (Original.) 

W\g.  l.—AtpidUea  tplmdoriferettas  «,  leaf  of  apple 
•bowing  work ;  b,  summer  larva ;  «,  larva  in  case 
traveling;  d,  cases  tied  up  for  winter;  e,  hibernat- 
ing larva; /pupa;  y,moth;  J^paraait*.  (Orig- 
inal.) 

ETPLJLlf  ATION  TO  PLATI  IIL 

Fio.  1.— Twig  of  grape-vine  with  larvae  and  adults 

of  €hr*ptodera  ehalybea.    (OriginaL) 
Tia.2.— Or aptodera  cheUybea,  larva,   adult,  hind 

femur  of  adult.    (OriginaL) 
Tia  Z.—Artiptu  Jloridanut,  adult  and  results  of 

work.    (Original.) 
TlO.  4.-~Orioeeris   tupwragi,   eggs,  larva,     adult. 

(OriginaL) 
Fig.  5.—Phak«ttura  hyuHniUiUi,  larvae,  pupae,  and 

adults.    (Original.) 
Fio.  6.— TaeAina  parasitic  upon  the  melon- worm. 

(Original.) 

EXPLAMATIOH   TO  PLATI  IV. 

Fia.  l.—Nema  t  u 8  timilarit ;  a,  egg ;  ft,  young  larva ; 
e,  fuUgrown  larva ;  d,  anal  segment  of  full-grown 
larva ;  «,  cocoon ;  /,  adult.    (Original.) 
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Fio.  2.^0oryfhuea  urcwUa,  adult.  (OriginaL) 
Fia  8. — Chrylhtbca  ammoto,  eggs  and  immature  in- 
dividual. (OriginaL) 
TiQ.4t.-~LiihocofletU  hamadryaddla  i  Cimlne;  b, 
young  larva;  c,  full-grown  flat-form  larva;  d, 
head  of  same,  enlarged ;  «,  antenna  of  same,  en- 
larged ;  /,  round-form  larva  from  above ;  g^  sama 
fh>m  below ;  J^  head  of  same,  enlarged ;  i,  an- 
tenna of  same,  enlarged ;  li,  maxilla  and  palpus 
of  same,  enlarged ;  I,  labium,  labial  palpi,  and 
spinnerets  of  same;  in,pupa;  Hi  tide  view  ot 
pupal  crest ;  e,  front  view  of  sama ;  p,  eoeoon ;  f  , 
moth.    (Original.) 

XXTLAHATION  TO  PLATS  T. 

Fio.  1.— I2e«fi{a  senwtodiflfMi,  larva,  pupa,  adult, 

and  work.    (OriginaL) 
Fio.  2.-~Betxnia  fnutranm,  larva,  pupa,  adult,  and 

work.    (OriginaL) 
Fio.  Z.^Lelna  grmnditt  enlarged  and  natural  liaa. 

(Original.) 
Fig.  4.—Hgyrut  rugieepa.    (OriginaL) 
Fio.  5.— XoMnottema  fareta.    (Original.) 
Fig.  6.— ^dec^ta  piniifoHeaa,  larva,  pupa,  adult, 

and  work.    (OriginaL) 

■XPLAHATION  TO  PlATI  YI. 

Fig.  \.-^€yltuf9rmicmriu§.    (Original.) 
Fio.  2.— JTpiea^nw  imhricatxu.    (OriginaL ) 
Fig.  Z.—OcknOMrit  nuUdUi.    (OriginaL) 
T\oA.—Eibtmia  tHiaria^  larva,  adult,  cf  find  9> 

(OriginaL) 
Fig.  S.— JXjjZom  rettnteola,  specimens   of  work, 

adult,  wing  enlarged,  (f  and  9  antennae. 
Fio.  ^.—'Ag(m\oneur\u  maXy  and  enlarged  antennal 

flagellum.    (OriginaL) 
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COTTON  INSECTS. 


[The  edition  of  the  Report  vpon  Cotton  Insects  published  by  this  de- 
partment being  too  small  to  supply  the  demand,  we  give  here  a  risumi 
of  the  more  important  chapters.] 

THE  COTTON- WOEM. 

(Aletia  argillacea  Hiibner.) 

Order  Lepidgpteea;  family  Nootuidae. 

NOMENCLATURE. 

In  glancing  over  the  literature  on  the  insect  under  consideration  we 
find  Qiat  it  is  known  by  various  popular  titles.  The  ^^  Chenille^  is  a 
name  which  still  holds  in  many  parts  of  the  South.  It  was  originally 
introduced  by  the  French  planters  emigrating  from  Martinique  and 
other -I^ench  West  Indies  to  Georgia  in  1801-1803,  and  also  by  the 
I^rench  settlers  of  Louisiana.  Although  literally  signifying  nothing  but 
eaterpillarj  it  has  come  to  be  applied  to  this  insect  distinctively,  as  the 
eateipillar  |iar  excellence.  The  "  army- worm  ^  is  a  title  which  has  often 
been  applied  to  this  insect,  but  is  one  which  should  be  avoided  on  ac- 
count of  the  danger  of  confounding  it  with  the  army- worm  of  the  North. 

In  order  to  avoid  this  danger  many  have  called  it  the  "cotton  army- 
Worm."  Mr.  Glover  has  given  his  sanction  to  this  name  in  the  Depart- 
ment of  Agriculture  reports.  It  has  also  been  called  by  many  writers 
**  the  cotton-caterpillar,"  a  name  sufficiently  distinctive.  By  many  it  is 
known  by  the  simple  term  "the  caterpillar"  in  contradistinction  to  "the 
worm"  as  commonly  applied  to  the  boll- worm.  By  others,  and  these 
are  by  far  the  majority,  it  is  termed  "the  cotton-worm."  This  latter 
name  we  have  adopted  as  being  the  shortest,  simplest,  and  best  adapted 
for  a  popular  name.  The  moth  has  generally  been  called  the  "cotton- 
fly"  or  "cotton-moth"  or  "cotton- worm-moth." 

As  to  the  scientific  name  of  this  insect  there  is  some  doubt.  The 
species  was  described  in  1827  by  Thomas  Say  as  Noctua  xylina  ;  and  it 
was  long  known  under  that  name.  In  1874  Mr.  A.  E.  Grote  discovered 
that  an  insect,  which  he  believes  to  be  our  cotton-worm-moth,  was  fig- 
ured and  described  by  nubner  in  1822  under  the  name  of  Aletia  argillacea. 
The  latter  name  is  the  one  which  is  now  in  general  use. 

PAST  HISTOET. 

The  cotton-worm  is  probably  indigenous  to  South  America,  and  is  an 
introduced  insect  in  the  United  States.  The  first  appearance  of  it  in 
this  country  now  on  record  was  in  1793.  •  This  was  followed  by  an  ex- 
tremely disastrous  invasion  in  1804.  From  1804  to  the  present  day  thei-e 
has  never  been  a  season  in  which  the  cotton-worm  has  not  done  more 
or  less  damage  in  some  part  of  the  cotton  States.  Among  the  years  in 
which  this  insect  has  been  most  destructive  were  1804,  1814, 1825, 1844, 
1846, 1866,  1867,  1868, 1872, 1873,  and  1876. 
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Tbe  following  table  presents  the  estimated  losses  fmm  tbe  ravages  of 
the  ootton-caterpillar,  Tbe  percentage  estimates  are  taken  (ktiii  the 
answers  of  correspondents,  and  the  actaal  loss  reactil;  obtained  firom  the 
known  average  ralne  of  tbe  crop : 
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Tbe  terms  ''highest"  and  "lowest,'*  in  tbe  columns  devoted  to  per- 
centage of  loss,  do  not  refer  to  the  greatest  amount  of  injury,  or  the  re- 
verse, inflicted  in  individual  localities,  but  to  a  general  average  for  tbe 
printnpal  counties  of  heaviest  production  on  the  one  hand,  on  tbe  averse 
for  tbe  remainder  of  tbe  State  on  tbe  other.  The  average  for  tbe  State 
as  a  whole  appeara  in  the  third  column. 

Tbe  result  shows  a  possible  loss  of  130,000^000  in  years  of  general 
prevalence  of  tbe  worm,  and  as  these  visittttiuns  are  becoming  more 
frequent,  it  is  probable  that  the  real  losses  &om  tbe  cotton-Gat«n>^liar 
are  equivalent  to  an  average  of  {16,000,000  to  t20,O()O,(HH)  anuaully  for 
the  entire  period  since  the  war.  There  is  much  evidence  alao  to  show 
that  the  losses  were  equally  ilisaatrous  prior  to  18GL. 

It  should  be  stated  that  tbe  Indian  Territory,  Virginia,  and  some  other 
States,  produce  a  small  duiunnt  of  cotton;  which,  with  the  pnxluutions 
of  North  Carolina,  are  not  included  in  the  above  figures.  It  should  also 
be  borne  in  mind  that  while  the  quantities  are  asHumed  as  State  aver- 
ages for  the  period  aiuce  the  war,  they  are  approximately  cuTTect>  suffl- 
Oieutly  so  for  tht;  pur|)0se8  of  this  exi>oaition. 

Fifty  dollars  has  been  assumtxl  as  the  price  of  a  bale  of  cotton,  though 
an  average  of  fourteen  years  would  raise  these  figures  considerably. 
Tbe  plantation  prices,  from  18K5  to  1870,  ranged  f^m  40  cents  per  pound 
down  to  12  cents ;  or,  per  bale,  from  (1^0  tu  ttiO ;  and  cotton  is  now  Mild 
upon  the  plantation  at  (40.  Uur  estimate,  therefore,  of  150  per  bale, 
is  only  an  averagt^  for  the  last  eight  years. 

Of  course  the  perceutage  of  loss  caunot  be  demonstrated  beyond  poa- 
sibiljtj  of  cavil  j  the  aim  haa  been  to  make  it  too  low,  rathci  tbau  a  pos- 
sible exaggeiutiun. 

BABIT3  AND  NATURAL  HISTOET. 

Thb  egg. — In  this  stage  of  its  existence  the  cotton-worm  is  hnnwn 
to  but  fen  peojile,  both  itH  color  and  size  shjeMing  it  fVom  tbe  ottM-rva- 
tion  of  uutndned  e^es.     Every  cotton  planter  should,  however,  not  ouly 
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bMome  fiftiniliar  with  the  appearance  of  the  egg  bat  know  just  where  to 
look  for  it.  With  this  knowledge  time  may  be  gained,  the  loss  of  which 
in  the  application  of  remedies  may  result  disastrously.  As  it  is  now, 
fbe  worms  are  rarely  observed  until  nearly  full-grown,  and  then  but 
little  time  remains  for  the  protection  of  the  crop. 

The  egg  \k  circular,  much  flattened,  and  ribbed ;  its  greatest  diameter 
is  a  little  more  than  one-fortieth  of  an  inch  (.685°*°>) ;  its  form  is  shown 
in  Plate  IX,.  Fig.  1.  When  first  laid  the  egg  is  of  a  beautiful  bluish- 
green  color;  this  changes  to  a  diity  white  before  it  batches. 

Owing  to  the  fact  that  the  tender  foliage  at  the  to])  of  the  plant  is 
first  destroyed  by  the  cotton- worm,  it  is  geneiially  believed  by  planters 
that  the  greater  number,  if  not  all,  the  eggs  are  laid  u]H>n  that  part  of 
the  plant.  This  belief  gave  rise  to  the  practice  which  has  been  carried 
on  in  some  localities,  of  cutting  oflf  and  destroying  the  terminal  shoots 
of  the  plant;  the  planters  thinking  that  in  this  way  the  eggs  would  be 
destroyed  and  the  crop  saved.  This  idea  I  found  to  be  an  erroneous  one. 
Bftrely  eggs  may  be  found  on  any  part  of  the  plant  above  ground,  but 
almost  invariably  they  are  deposited  on  the  lower  surface  of  the  larger 
leaves,  and  by  far  the  greater  numl>er  of  them  are  to  be  found  on  the 
middle  third  of  the  plant.    (Plate  VII,  fig.  1.) 

The  eggs  are  deposited  singly,  and  I  rarely  found  more  than  four  or 
five  upon  a  single  leaf,  even  when  the  moths  were  most  abundant  j  still 
they  sometimes  occur  in  greater  numbers.  The  duration  oi  the  msect 
in  this  state  varies  greatly,  depending  upon  the  season.  During  the 
warmer  part  of  the  summer  months  the  eggs  hatch  in  little  more  than 
two  days  after  they  are  deposited,  but  in  Uie  autumn  they  may  remain 
nearly  a  week  before  the  larvae  issue. 

Tt^  LARVA. — Some  time  before  the  larva  issues,  it  can  be  seen  through 
the  transparent  shell  of  the  egg,  the  eyes,  mandibles,  and  V-shaped 
fiuture  separating  the epicranium  from  the  clypeus  being  especially  promi- 
nent. A  few  hours  later,  after  rei)eated  efforts,  which  are  plainly  visible 
with  a  microscope,  the  larva  succeeds  in  breaidng  a  hole  throngh  one 
side  of  the  shell,  and  it  soon  eats  its  way  out.  Occasionally  the  larva, 
as  soon  as  it  emerges,  eats  a  portion  of  the  egg-shell;  usually,  however, 
the  shell  is  left  undisturbed. 

The  newly-hatched  larva  is  of  a  very  pale-green  color,  or  white  with 
a  faint  tinge  of  green;  the  head  is  pale  yellow,  with  no  trace  of  the  black 
piliferous  spots  which  are  so  conspicuous  in  the  later  stages;  the  ocelli 
are  black  ;  the  piliferous  si)ots  of  the  body  are  at  first  (]uite  indistinct, 
but  Sf>on  bt3c<)nie  more  prominent;  the  thoracic  legs  and  the  third  and 
fourth  pairs  of  abdominal  legs  are  very  long ;  the  first  and  second  pairs 
of  atxlduiinal  legs  are  mere  tubercles. 

The  young  larva  usually  remains  on  the  lower  surface  of  the  leaf  upon 
which  the  egg  was  deposited,  feeding  uiH>n  the  more  tender  portions  and 
leaving  the  upper  cuticle  unbroken.  Sometimes,  however,  small  larvae, 
which  evidently  have  been  hatched  recently,  are  found  on  leaves  where 
no  signs  of  egg-shells  can  be  detected,  while  shells  but  no  larvae  »  re 
found  on  larger  leaves  just  below  these.  Yet  1  believe  that  the  lar.vae 
always  feed  a  little  l>efore  leaving  the  leaf  on  which  they  wei-e  l>orn. 
The  young  larva  does  not  eat  entirely  thnnigh  the  leaf  until  it  is  nearly 
two  days  old,  and  often  not  until  the  fourth  day  after  it  leave-s  the  t^gg. 
Thus  the  earliest  indication  of  thepn»senre  of  the  worms  is  numerous, 
small,  semi-transi)arent  sjiots  nj)on  the  larger  leaves.  The  smallest  lar 
vae  which  i  found  eating  thnmgh  a  leaf  in  the  field  measure4l  fr-oro 
five-sixteenths  to  three-eighths  inch  in  length  (8""  to  9.5'"").  In  ciui 
flnemeui  the  newly  hatched  larvae  eat  the  upper  sui'face  oi  lower  suiface 
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of  the  leaf  according  as  they  happen  to  be  on  one  side  or  the  other,  but 
do  not  perforate  the  leaf  till  two  to  four  days  old.  The  injury  done  to 
the  cotton  during  this  early  pfirt  of  the  life  of  the  larvae  is  inconsiderable. 

Observations  made  in  the  field  during  the  month  of  August  indicate 
that,  as  a  rule,  this  insect  lives  at  that  season  thirteen  days  as  a  larva, 
before  webbing  up,  and  remains  as  a  larva  one  day  after  this,  before 
changing  to  a  pupa.  Occasionally  two  days  elapse  between  the  web- 
bing up  and  the  change  to  pupa.  Specimens  which  were  kept  in  breed- 
ing-cages in  my  office  remained  eighteen  days  in  the  larval  state.  This 
unusually  long  time  was  probably  due  to  the  fact  that  the  temperature 
of  the  room  in  which  they  were  kept  was  much  lower  than  that  in  the 
cotton-fields.  Specimens  bred  by  Professor  Glover  under  similar  oircom- 
stances  passed  twenty  days  before  webbing  up.* 

The  larva  sheds  its  skin  five  times  during  the  period  of  its  growth. 
The  individuals  which  I  bred  molted  at  regular  intervals  of  three  days, 
the  first  molt  being  made  when  the  larvae  were  three  days  old.  At 
this  molt  nearly  afl  the  larvae  ate  their  shed  skins.  During  tlie  first 
fitage  the  head  of  the  larva  is  marked  only  by  the  six  black  eyes  on  either 
fiide.  After  the  first  molt  the  conspicuous  black  spots  on  tiie  head 
appear.  When  six  days  old  the  larvae  molted  the  second  time,  and 
when  nine  days  old  the  third  molt  occurred.  At  this  molt  the  larvae 
began  to  vary  in  eolor;  some  becoming  striped  with  black  and  others 
remaining  green.  On  the  twelfth  day  the  fourth  molt  occnired,  and 
the  fifth  molt  on  the  fifteenth  day.  Three  days  later  the  larvae  webbed 
up.  When  full  grown  the  larva  measures  one  and  five-eighths  inches 
in  lengtii.  A  detailed  description  of  the  full-grown  larva  is  appended 
to  this  section. 

The  variation  in  color  referred  to  above  is  quite  interesting ;  no  expla- 
nation of  it  has  been  discovered.  I  found  by  experiment  that  the  dis- 
tinction is  not  a  sexual  one,  as  moths  of  each  sex  were  bred  firom  each 
kind  of  larvae.  General  observations,  that  is,  those  made  without  abso- 
lutely counting  the  individuals  of  each  color,  show  that  there  are  no 
daxk  larvae  in  either  the  first  or  second  broods.  About  one-fourth,  or 
less,  of  the  third  brood  are  striped  with  black.  About  one-half^  or 
slightly  more,  of  the  fourth  brood  are  dark,  many  of  them  being  almost 
entirely  black ;  while  nearly  all  of  the  fifth  brood,  "  third  crop''  of  the 
planters,  are  black  or  very  darkly  striped. 

After  the  larvae  become  large  enough  to  eat  through  the  leaves,  or,  in 
the  language  of  the  planter,  *'to  rag  the  cotton,"  they  move  to  the  top  of 
the  plant  and  destroy  the  tender  terminal  foliage ;  thus  the  earliest  indi- 
cation usually  observed  of  the  presence  of  the  worms  is  the  "ragging'' 
of  the  tops  of  the  plants.  As  akeady  stated,  this  has  led  to  the  practice 
of  "topping"  the  cotton. 

In  feeding,  the  worms  rest  upon  either  the  upper  or  lower  surface  of 
the  leaf,  but  more  frequently  upon  the  lattor.  They  eat  most  early  in 
the  morning  and  late  in  the  evening.  As  we  have  fiequently  observed 
with  other  caterpillars,  the  cotton-worm  may  often  be  seen  resting  upon 
some  portion  of  the  plant,  supporting  itself  by  its  prologs  and  swinging 
the' anterior  part  of  its  body  from  side  to  side  as  if  fanning  itself!  Hie 
larva  has  another  interesting  habit.  W^hen  touched  or  otherwise  fright- 
ened, or  sometimes  when  it  wishes  to  move  to  another  part  of  the  plant, 
it  suddenly  throws  itself  by  a  jerking  motion  into  the  air.  I  have  care- 
fully studied  this  mode  of  jum]>ing.  It  is  as  follows:  The  larva  dings 
to  its  support  by  it«  three  posterior  pairs  of  prolegs;  it  swings  the  an- 

•  Agricttltural  Report,  1855,  p.  76. 
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•  tarior  part  of  its  body  to  one  side,  and  then,  rapidly  moving  it  to  the  other, 
Mb  go  at  the  proper  moment ;  the  momentum  of  the  anterior  part  of  the 
body  is  sufficient  to  carry  the  whole  body  some  distance.  In  this  way  a 
tava  can  jump  two  feet  in  a  horizontal  direction.  They  will  often  spring 
ftom  the  highest  part  of  the  cotton  plant  and  fall  to  the  ground.  On 
one  occasion  (August  26)  I  was  in  a  field  where  the  plants  were  nearly 
stripped  of  their  leaves  at  the  top ;  the  larvae  were  moving  to  the  lower 
leaves.  I  saw  none  crawling  down  the  stalks.  All,  so  far  as  observed, 
perform'ed  the  journey  by  jumping.  They  rarely  fail  to  alight  upon  their 
fc«t  and  cling  to  the  object  touched.  Not  one  in  fifty  strikes  one  leaf 
tnd  flails  to  another  before  getting  hold  with  the  hooks  with  which  the 
prolegs  are  furnished.  Many,  springing  too  far  from  the  plant,  would 
toach  no  leaf  and  thus  fall  to  the  ground.  I  have  been  unable  to  find 
any  silk  connecting  the  larva  with  the  object  from  which  it  springs  j  and 
I  am  of  the  opinion  that  in  jumping  it  does  not  spin  a  thread. 

I  did  not  observe  a  single  instance  of  systematic  marching,  as  is  indi- 
cated by  the  popular  name  army-worm,  which  has  been  so  generally 
^[iplied  to  this  species.  I  saw  on  several  occasions  immense  numbers 
of  the  larvae  on  the  ground,  crawling  in  all  directions  in  search  of  food 
or  places  in  which  to  transibmi.  And  on  one  occasion  I  saw  myriads 
of  the  worms  of  different  sizes  cmwling  in  all  directions  over  the  ground, 
when  there  was  plenty  of  food  and  places  in  which  to  transform  on  the 
plants,  as  not  more  than  one-third  of  the  foliage  had  been  eaten.  This 
was  the  time  when  I  observed  so  many  larvae  springing  from  the  stripped 
upper  portions  of  the  plant  to  the  leaves  below ;  perhaps  most  of  the 
worms  on  the  ground  were  those  which,  in  jumping,  had  failed  to  alight 
on  the  lower  leaves.  I  visited  the  field  at  night  to  ascertain  if  the  march- 
ing was  kept  up  at  that  time.  I  found  none  crawling  over  the  ground, 
and  nearly  all  those  on  the  y)lants  were  perfectly  at  rest. 

When  the  larvae  are  feeding  on  the  cotton  in  great  numbers  there 
arises  a  pecidiar  sweetish  odor,  which,  although  not  'easy  to  describe, 
is  very  chai-acteristic.  This  odor,  I  supposed,  proceeded  fit)m  the  excre- 
ment of  the  larvae;  but  j\Ir.  Trelease  is  of  the  opinion  that  it  is  "due 
partially  to  the  crushing  of  the  leaves  by  so  many  mandibles.''  In  any 
case  this  odor  is  perceptible  only  when  (he  larvae  are  present  in  great 
numbers.  The  fact  that  many  planters  say  that  they  can  smell  the 
worms  sooner  than  they  can  find  them  otherwise  is  very  strong  evidence 
of  the  lack  of  proper  knowledge  of  the  habits  of  this  species. 

Although,  as  a  rule,  the  cotton-worm  feeds  only  on  the  leaves  of  the 
cotton  plant,  it  is  occ?)sionally  found  hing  within  the  oi)en  flowers  feed- 
ing upon  the  stamens.  It  also  frequently  destroys  the  buds  and  small 
bolls.  ITiis  is  the  case  when  the  plant  is  stripped  of  its  foliage.  I  have 
also  seen  many  buds  and  bolls  destroyed  when  the  foliage  on  the  lower 
third  of  the  plants  was  eaten  but  little.  When  a  cotton-worm  destroys 
a  boU,  it  does  not,  like  the  boll- worm,  merely  eat  out  its  contents,  but 
often  eats  the  gieater  part  of  the  pod  also. 

Prom  what  has  been  learned  respecting  the  time  required  for  the  full 
development  of  the  larva,  and  the  small  amount  of  injury  done  diuing 
Its  early  stages,  it  can  be  seen  that  the  accounts  which  are  often  heard 
re8]>ecting  the  short  time  which  elapses  from  the  first  appearance  of  the 
worms  to  the  complete  destruction  of  the  crop  are  founded  on  an  error. 
We  have  heard  many  accounts  of  instances  where  fields  had  been 
attacked  by  cotton-worms  and  destroyed  within  three  days!  If  by 
"first  appearance"  one  understands  the  earliest  time  at  which  a  brood 
of  cotton-worms  has  been  developed  of  sufficient  size,  both  as  to  indi- 
Tidoals  and  numberS|  to  be  easiLy  seen,  these  accounts  will  not  convey 
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wrong  impression.  For  example,  a  planter  informed  the  writer,  in 
rei)ly  to  questions  resx)ecting  a  certain  field,  that  the  worms  first  a])peared 
in  it  three  days  i)revious.  It  was  a  field  adjoining  his  residence,  through 
which  he  passed  every  day,  and  was  one  to  which,  as  he  informed  me,  he 
had  paid  siiecial  attention.  On  visiting  the  field  I  fonnd  it  very  badly 
infested  with  cotton- worms  which  were  then  two-thirds  grotcn^  and  hence 
must  have  been  much  more  than  three  days  old. 

Although  observers  may  fall  into  error  respecting  the  time  requirec^ 
for  the  devastation  of  a  field  of  cotton  by  this  pest,  exaggeration  is 
hardly  possible  respecting  the  completeness  of  the  destruction  which 
sometimes  occurs.  We  have  repeatedly  seen  places  in  which  the  plants 
were  so  completely  stripjied  of  their  foliage  that  there  were  not  left  as 
many  uneaten  leaves  as  there  were  stalks,  a  few  dried  and  brown  leaves 
on  the  lower  part  of  the  plants  being  the  only  semblance  of  foliage  left 
on  what,  ten  days  previous,  was  a  beautiful  green  field.  In  cases  of 
this  kind,  not  only  are  aU  the  green  leaves  eaten,  but  the  young  bolls 
are  also  destroyed,  and  often  the  bark  is  gnawed  from  the  small  branches. 

The  stopping  of  the  growth  of  the  plant  is  not  the  only  loss  which  the 
destruction  of  the  foliage  entails.  Open  cotton  is  frequently  iiyured  by 
the  dropping  of  the  excrement  of  the  larvae  upon  it.  Much  injury  also 
results  from  the  premature  opening  of  the  bolls,  caused  by  the  destruc- 
tion of  the  foliage.  Not  only  is  such  cotton  of  iniferior  quality,  but  when, 
in  addition  to  the  fully  developed  bolls,  many  immature  ones  are  made 
to  open,  it  is  often  impossible  tor  the  planters  to  pick  the  cotton  before 
much  or  it  falls  out  upon  the  ground  and  is  thus  seriously  damaged. 
Immense  losses  sometimes  occur  in  this  way,  when  wind  and  rain  closely 
follow  the  destruction  of  the  foliage  by  the  worms. 

On  the  other  hand,  in  some  parts  of  the  cotton  belt — ^notably  the  more 
northern  sections — the  advent  of  the  cotton-worm  is  not  dreaded.  It 
rarely  reaches  these  regions  till  late  in  the  season,  and  then  the  planters 
consider  the  destruction  of  the  foliage  a  benefit  rather  than  otherwise, 
as  in  this  way  the  maturity  of  young  bolls,  which  would  otherwise  be 
destroyed  by  frost,  is  hastened.  Sometimes,  even  in  southern  portions 
of  the  cotton  belt,  in  localities  where  the  plant  grows  very  rank  if  the 
worms  do  not  api)ear  early,  the  destruction  of  the  leaves  late  in  the  sea- 
son is  regarded  as  a  source  of  profit. 

No  well  authenticated  instance  is  recorded  of  the  cotton-worm  feed- 
ing upoD  any  plant  except  cotton.*  Many  experiments  were  tried  to 
induce  them  to  feed  upon  other  plants,  all  resulting  negatively.  Even 
when  the  larvae  were  placed  ui)ou  plants  closely  allied  to  cotton  they 
starved.  Still  there  is  reason  to  believe,  as  will  be  shown  later^  that 
another  foe ul -plant  exists  in  Wisconsin  at  least. 

When  full  grovrn,  the  larva  folds  one  edge  of  a  leaf  over  its  body  and 

fastens  it  down  with  yellowish  silk.     (Plate  Vll,  fig.  7.)     It  then  spins 

»  delicate  cocoon   about   itself.     At  times,  when   the  cotton- wonus  are 

ory  numerous,  it  fremu'iitly  oc<*urs  that   the  foliage  is  so  badly  eaten 

/hat  it  is  with  iXW*'*   '      hat  the  worms  find  a  leaf  in  which  to  web  up. 

I'h*^''    Mjcleavort  .^.   jeal   their  bodies  before  pupating  are  at  such 

^'"'        *      .f..nv  ''be  merest  frngnient  of  a  leat  is  called  into  service; 

,«...     ;  irr...r»r  .   -t tnggles  eiisue   between  rivals  emleavor- 

.ei  •"•'*  M.  >    '»M,  too,  the  trouble  of  the  snceeNstiil 

^^"      "^*  '•  •»      ••-     .'*»  *  *T»g   op.     Other   laj\ae  i  ot  }et 


>^f 


l>?47),  nays:  "In  the  VV.-si  Iiidies  tbe^  f«ed 
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fliny  grown,  finding  this  remnant  of  a  leaf,  devour  it,  exposing  the  p«ipa, 
which  either  falhs  to  the  grouud  or  haiig8  Bu^peudcd  by  some  of  the 
filkeD  fiber  which  happens  to  be  attached  to  the  uneaten  frame- work  of 
tiieleaf.  A  detailed  description  of  the  larvae  is  ap)>ende(l.  Tbis  will 
serve  to  distinguish  the  cotton-worm  from  other  laivae  which  am  8ome- 
times  mistaken  for  it. 

Aletia  argillacea,  Hiibnur. 

PnU-grown  larra. 

LeiiKtUy  If  inches  (41"™).  Color,  lijyht-green,  striped  with  whife  and  black,  and 
spotred  with  black  and  yellow;  in  uiaii.y  iudividnals,  especially  thone  of  tbe  earlier 
broods,  the  black  stripes  are  wanting.  Hea4l,  ocbre-yellow,  with  thirty  black  spots, 
from  each  of  which  arises  a  short,  stifT,  black  hair  (13  a).  Bmly,  liglit-green,  with 
donal  line*,  two  subdorsal  lines,  and  lateral  line  white,  and  with  Diimerous  iiitt^uHely 
Uack  piliferons  spots.  The  more  conspiciious  of  these  spots  are  arranged  as  follows: 
Eight  forming  two  transverse  rows  of  four  each  on  the  (lorsal  part  of  the  first  body 
segment  (prothorax);  a  simple  transverse  row  of  four  on  each  of  the  two  following 
•egments  (in  these  two  rows  the  inner  spots  are  much  smaller  than  the  outer  ones); 
OD  each  of  the  eight  following  segments  (first  to  eighth  abdominal),  four  spots,  form- 
ing the  angles  of  a  square;  a  row  of  spots  on  the  lower  subdoi-nal  line,  one  spot  on 
each  segment;  below  these,  three  spots,  forming  a  triangle.  In  the  green  varieties, 
the  pili&Tons  spots  are  surrouiuled  with  white,  and  are  thus  rendered  more  couspica- 
089;  spiracles  black.  Usually  a  row  of  iudistinct  yellow  spots  u|»on  and  above  the 
wnmr  snbdorsal  line.  All  legs  pale-green;  olaws.of  thoracic  legs  black;  first  pair  of 
aodouiinal  legs  nidimentary ;  second  pair  half  as  large  as  third  ))air.  The  distriVtution 
of  black  varies  greatly  in  ditfereut  specimens.  In  some  there  are  no  black  stripes,  this 
eolor  being  almost  entirely  absent,  except  in  the  ])iliferoiis  spots  described  above;  in 
otiier  specimens  all  that  part  of  the  body  above  the  lateral  lino,  excepting  the  dorsal 
and  sabdorsal  lines,  is  black.  The  following  grades  between  these  two  extremes  may 
be  (bnnd : 

a.  Dorsal  line  bordered  on  each  side  with  black;  varies  in  width  in  difTerent  speci- 
mens, firom  those  in  which  it  is  a  mere  line  to  those  in  which  the  entire  space  between 
the  dorsal  line  and  the  upper  subdorsal  lino  is  black. 

h.  Similar  to  variety  a,  except  that  the  space  between  the  subdorsal  lines  is  also 
black. 

c.  Similar  to  variety  b,  except  that  the  space  l)etween  the  lateral  line  and  the  lower 
snbdorsal  line  is  more  or  less  black.  Antennae  three  jointed,  basal  joiut  large,  fleshy; 
second  Joint  about  one-third  the  length  of  tirst  joint,  an<l  often  not  visible,  being  with- 
drawn into  first  joint;  third  joint  equal  in  length  to  the  tirst  and  of  a  brown  color. 
This  joint  bears  at  its  outer  extremity  three  conical  tubercles  one  of  which  is  large, 
appearing  like  a  subjoint,  and  bearing  a  small  tubt^rcle;  mandibles  strong,  pale,  with 
their  edges  and  teeth  black;  teeth,  four,  rather  dull. 

Thb  pupa, — After  the  hirva  has  formed  its  cocoon  within  a  folded 
leaf,  its  body  shortens  and  increases  in  diameter,  assuming  a  somewhat 
fhsiform  shape.  Those  parts  that  were  light  green  become  bluish  or  copper 
color.  After  one  or  two  days  have-  elapsed  the  larva  sheds  its  skin  and 
becomes  a  pupa. 

This  is  at  first  of  a  delicate  green  color,  but  in  a  few  hours  it  changes  to 
a  chestnut-brown,  which  sometimes  becomes  so  dark  as  to  be  almost 
black.  This  change  in  color  is  attended  by  a  toughening  and  hardening 
of  the  body  walls.  Frequently  the  head,  thorax,  and  wing-sheaths  be- 
come darker  than  the  remaining  portions  of  the  body.  The  posterior 
third  of  the  fourth,  fifth,  and  sixth  abdominal  segments  is  much  lighter 
ill  color  than  the  remaining  part  of  the  segments.  When  the  pupa  is 
much  contracted,  tfie  lighter  portion  of  each  of  these  segments  is  covered 
by  the  following  segment:  The  length  of  the  pupa  varies  from  five-eighths 
to  thirteen-sixteonths  inches  (IG'""-20'""').  its  form  is  shown  on  Plate 
VII,  Fig.  10.  The  wing-sheaths  nearly  reach  the  fifth  abdominal  seg- 
ment. The  tip  of  the  abdomen  is  furnished  with  four  hooks.  A  short 
distance  in  front  there  are  four  other  hooks,  each  one  rising  from  a  small 
pit.  Plate  IX,  ]ig,  2,  represents  two  views  of  this  part  of  the  pupa,  a  the 
dorsal  view,  and  b  the  ventral  view. 
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When  a  field  is  badly  Infested  with  cotton- worms  thej  freqnently  eat 
the  folded  leaves  containing  pupae  (Plate  VII,  figs.  8  and  9).  Occasion- 
ally such  pupae  remain  suspended  by  their  hooks  and  fragments  of  the 
cocoon  attached  to  the  remains  of  the  leaf  (Plate  VIL  fig.  10). 

The  fluration  of  the  pupa  state  varies  greatly.  iJuring  the  warmer 
part  of  the  summer  it  is  only  six  or  seven  days,  but  in  the  autumn  indi- 
viduals of  this  species  have  been  known  to  remain  a  month  in  this  state. 

The  adult. — The  size  and  appearance  of  the  adult  are  represented  on 
Plate  VIL  figs.  11, 12, 13.  The  general  color  of  the  upper  surface  of  the 
wings  and  body  is  light  brown.  The  anterior  wings  are  tinged  with 
wine-color  on  the  inner  and  middle  parts^  shading  into  a  light  oUve- 
green  on  the  external  portions.  These  wings  are  marked  by  several 
wavy  transverse  lines  of  a  reddish  color,  and  by  a  black  or  grayish  spot 
near  the  center  of  each  wing ;  outer  border  fringed  with  white,  with  six 
reddish  spots.  These  characters  will  serve  ta  distinguish  this  insect, 
but  a  more  detailed  description  is  appended  to  this  section. 

ITnlike  the  larva,  the  adult  Aletia  argiUacea  is  not  confined  to  a  single 
article  of  food,  the  moths  feeding  upon  sweets  of  many  kinds.  Although 
nectar  forms  a  considerable  psui;  of  this  food,  the  moths  seldom  visit 
flowers  for  this  substance.  A  few  plants  possess  nectar  glands  in  addi- 
tion to  those  of  the  flowers,  and  it  is  from  such  plants  that  these  moths 
obtain  nectar.  The  cotton  plant  is  one  of  this  number,  each  leaf  being 
fhmished  with  from  one  to  three  nectar-secreting  glands.  Usually  there 
is  but  one  of  these,  which  is  situated  on  the  lower  surface  of  the  main 
rib,  near  the  petiole  (Plate  VII,  fig.  14) ;  occasionally  leaves  can  be  found 
in  which  eaoh  of  the  three  larger  ribs  is  famished  with  a  gland.  Thia 
gland  appears  to  the  naked  eye  as  a  swelling  of  the  rib,  in  the 
center  of  which  is  a  depression  containing  usually  a  drop  of  clear,  some- 
what viscid,  sweet  fluid.  When  this  fluid  is  not  consumed  by  moths, 
ants,  or  other  insects  it  will  accumulate  so  as  to  form  a  large  drop  pro- 
jecting beyond  the  walls  of  the  gland.  Other  glands,  similar  in  appear- 
ance and  function;  are  situated,  one  at  the  base  of  each  of  the  three  bracts 
forming  the  involucre  or  "  square,''  and  sometimes  also  three  additional 
glands  at  the  bottom  of  the  calyx  alternating  with  these  bracts. 

While  in  the  field,  during  the  summer  of  1878, 1  became  interested  in 
these  facts,  which  I  afterwards  learned  had  been  observed  long  before 
by  Professor  Glover.  When  I  informed  Professor  Riley  of  certain  obser- 
vations that  I  had  made,  he  suggested  that  perhaps  the  cotton-moth 
also  derived  nourishment  from  these  gltwuls.  Subsequently,  at  Bacon- 
ton,  we,  in  company  with  Professor  Willet,  went  into  the  field  at  night 
with  dark-lanterns  to  study  this  subject.  Witliin  a  half  hour  from  the 
time  we  entered  the  field,  I  had  the  pleasure  of  pointing  out  to  Professor 
Kiley  a  moth  in  the  act  of  sipping  nectar  from  a  gland  at  the  baae  of  a 
boll ;  thus  proving  the  truth  of  his  inference.  We  also  observed  moths 
feeding  at  the  heads  of  Pa.'ipalum  Iceve,  a  couimon  grass  growing  as  a 
weed  in  the  cotton  fields.  Although  no  other  moths  were  observed  at 
that  time  to  feed  on  the  nectar  of  cotton,  during  the  i)resent  season  (1879) 
many  observations  have  been  made  showing  that  it  is  the  normal  habit 
of  t  his  insect  to  do  so.  A  few  days  after  the  discovery  of  the  moth  feed- 
ing at  the  extra-floral  nectar  glands  of  the  cotton,  my  host,  Oaptain 
Baeon,  informed  me  that  as  he  was  riding  home  in  the  evening  from  a 
distant  part  of  his  plantation  he  observed  a  large  number  of  moths  fly- 
ing about  some  cow-pea  vinos  that  were  growing  in  a  corn-field.  I  at 
oiujc  equip[»cd  myself  with  a  lantern  and  luoccedcd  to  the  corn-field.  On 
arriving  there  I  witnessed  a  remarkable  sight;  thousands  of  the  cotton- 
moths  were  about  the  pea-vines  feeding  on  the  nectar  excreted  by  m 
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of  fflandi  fiitnated  near  the  end  of  the  pednnole  which  is  prodnoed 
b^ond  we  last  flower  or  pod.  The  moths  were  not  at  all  shy,  but  would 
remain  engrossed  in  partaking  of  their  repast  even  when  the  lantern  was 
Immght  within  a  few  inches  of  them.  In  no  instance  were  the  moths 
aeen  to  visit  the  flower  of  the  pea. 

It  is  probable  that  the  cotton-moth  feeds  upon  nectar  excreted  by  many 
other  plants.  Mr.  Trelease  observed  it  feeding  at  the  ovate  glands  which 
aie  sitoated  at  the  base  of  the  petiole  of  the  larger  coffee  weed  (Cassia 
oooidentali9)j  at  the  glands  on  the  flower  stalks  of  the  cew-pea,  and  he 
fiteqnently  noticed  that  when  the  moths  were  numerous  they  collected 
among  sweet-potato  vines,  where  they  appear  to  have  been  attracted  by 
the  nectar  secreted  by  two  small  glands  on  the  petiole  of  each  leaf,  near 
the  insertion  of  the  blade. 

The  subject  of  extra  floral  nectar  glands  is  very  interesting;  and  it  is 
one  which  has  been  studied  but  little.  The  problems  presented  by  it  are 
quite  puzzling.  In  the  case  of  the  nectar  glands  of  flowers  we  have 
organs  which,  serving  to  attract  bees  and  other  insects,  and  thus  insur- 
ing cross-fertilization,  are  very  useful  to  the  plant.  But  the  functions 
wmoh  extra  floral  nectar  glands  perform  are  seldom  as  obvious.  In  case 
of  the  cotton  plant  these  glands  serve  to  attract  the  moths  and  thus  in- 
sure the  oviposition  of  eggs  upon  it.  Thus  the  plant  upon  which  the 
gbmds  are  the  most  active  will  prove  most  attractive  to  the  moths,  and 
hence  will  be  the  one  the  most  likely  to  be  infested  by  worms.  Tnere- 
fiirei  instead  of  being  beneficial,  as  we  know  the  floral  nectar  glands  to 
be.  the  extra  floral  glands  seem  at  first  sight  to  be  injurious  to  the  plant. 

It  was  not  until  we  learned  that  the  small  ants,  so  abundant  in  cotton 
fields  and  which  are  attracted  to  the  plants  by  these  glands,  are  the  most 
efficient  check  upon  the  increase  of  cotton- worms  that  we  understood 
how  beneficial  these  glands  really  are.  For,  although  the  moths,  led  by 
instinct  to  oviposit  only  upon  the  food  plant  of  their  young,  would  visit 
the  cotton  plants  even  if  the  glaods  were  not  present,  it  is  not  improb- 
able that  the  ants  are  first  attmcted  to  the  plants  by  the  supply  of  nec- 
tar which  they  find  there,  and  as  this  nectar  is  secreted  by  the  very 
young  plants  the  ants  doubtless  begin  the  destruction  of  cotton-worms 
as  soon  as  they  appear.  The  statement  of  Professor  Kiley  that  "these 
sweets  are  first  produced  when  the  plant  begins  to  fiower  and  fruit" 
(Annual  Keport  Department  of  Agriculture,  1878,  p.  215),  was  merely  a 
conjecture  which  subsequent  observations  failed  to  confirm.  In  reality, 
glands  were  found  on  some  cotyledons ;  these,  however,  did  not  seem  to 
secrete  nectar;  but  the  gland  on  the  first  leaf  begins  to  secrete  nectar 
(as  indicated  by  the  first  visits  of  ants)  about  the  time  that  the  third  or 
fourth  leaf  expands.* 

The  cotton-moth  is  not  confined  to  a  diet  of  nectar,  as  many  fruit- 
growers have  learned  to  their  cost..  Frequently  the  fig  crop  is  completely 
destroyed  in  some  sections  of  the  cotton  belt,  as  is  also  the  August  crop 
of  peaches.  »  The  moths  have  also  been  known  to  feed  on  apples,  grapes, 
melons,  and  the  jujube.  A  remarkable  instance  of  their  feeding  on 
melons  in  Wisconsin  was  communicated  to  Professor  Riley  last  year  by 
Dr.  P.  R.  Hoy,  of  Racine,  Wis. 

Recently,  at  my  request.  Dr.  Hoy  sent  to  this  department  a  specimen 
of  a  melon-eating  moth,  and  it  proves  to  be  without  doubt  A Zeh'a  ai^gilla- 
cea.  Dr.  Hoy's  observations  are  very  interesting,  not  merely  as  illustrat- 
ing another  mode  in  which  this  pernicious  pest  may  be  the  source  of 

•The  bearing  of  this  subject  of  nectcir  upon  the  Bubject  of  the  enemies  of  the  cottoo 
plant  i8  so  important  that  we  requested  Mr.  Trelease  to  prepare  a  paper  upon  it,  whioh 
will  be  foimd  in  the  special  repork 
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ficrions  annoyance,  but  also  as  bearing  on  the  question  of  the  mi^n^tory 
powers  of  the  moth.     We  shall  have  occasion  to  refer  to  this  again. 

Although  it  appears  from  the  letter  of  Dr.  Hoj  that  the  moths  injured 
onl>  those  melons  which  were  cracked,  it  is  certain  that  in  the  ca«e  of 
figs,  i^eaches,  and  grapes  the  moths  have  the  power  of  piercing  holes 
through  the  unbroken  rind  of  the  fruit,  and  thus  of  destroying  fruit  pre- 
viously uninjured.  That  a  moth  should  have  this  power  is  a  remarkable 
fact.  As  a  rule,  butterflies  and  moths  are  only  able  to  sip  fluid  sweets 
from  oi)en  reservoirs,  as  the  nectaries  of  floweis,  the  organ  with  which 
this  is  done  being  soft  and  flexible. 

While  in  the  field  1  st  year  1  carefully  watched  the  operation  of  pierc- 
ing the  skin  of  a  peach.  At  times  the  moth  used  the  tip  of  its  maxillae 
as  if  it  were  trying  to  prick  a  hole  into  the  fruit ;  at  other  times  the  tip 
of  the  maxillae  was  incurved,  and  the  dorsal  surface  thus  presented  to 
the  peach  used  as  a  rasp.  A  study  of  the  structure  of  the  maxillae 
shows  how  well  ada])ted  they  are  for  piercing  and  rasping.  The  tip 
of  the  organ  is  well  adapted  for  piercing,  as  is  shown  by  Plate  IX, 
Fig.  3;  and  the  portion  immediately  preceding  the  tip  is  equally  well 
adapted  for  ras])ing,  being  furnished  with  numerous  spines  on  the  dorr 
sal  surface.  The  ventral  surface  of  this  part  of  the  organ  is  also  pro- 
vided with  spines.  Probably  these  are  of  little  use  in  piercing  the  riud 
of  fruit,,  but  doubtless  they  aid  much  in  enlarging  a  hole  when  it  is  once 
made,  and  also  in  lacerating  the  pulp  of  fruit,  thus  setting  free  the  juice. 
Plate  IX,  Fig.  4  nBprejseuts  a  cross-section  of  the  maxillae.  The  relation 
of  all  the  parts  is  well  shown,  excepting  the  arrangement  of  the  muscles 
which  are  within  the  walls  of  each  maxilla.  These  muscles  were  torn 
in  cutting  the  section.* 

There  has  been  some  discussion  respecting  the  natural  position  of  the 
moth  while  at  rest.  I  found  that  in  the  field  it  almost  invariably  alights 
with  its  head  down,  but  the  majority  of  specimen's  which  I  saw  in  houses, 
when  resting  on  the  walls,  did  so  with  the  head  directed  upwards. 

During  the  warmer  part  of  the  season  the  moths  in  confinement  began 
to  oviposit  within  thirty-six  hours  after  emerging  from  the  pupa  state. 
During  the  autumn  the  time  varied  from  four  days  to  a  week.  The 
greater  number  of  eggs  are  laid  during  the  night.  As  already  stated, 
the  eggs  are  deiK)sited  chiefly  on  the  lower  suHace  of  the  larger  leaves 
on  the  middle  third  of  the  plant.  This  may  be  owing  to  the  fEK^t  that 
the  moth  is  attracted  to  that  part  of  the  plant  by  the  nectar  glands 
which  are  on  the  leaves.  In  fact,  Mr.  Trelease  observed  moths  alter- 
nately sip]>ing  nectar  from  these  glands  and  ovipositing.  During  the 
operation  the  moths  flew  from  leaf  to  leaf  and  from  plant  to  plant,  each 
moth  depositing  but  a  single  egg  on  a  leaf.  Still,  if  we  accept  this  as 
explaining  why  the  moths  oviposit  on  that  part  of  the  plant,  it  is  diffi- 
cult to  say  why  more  eggs  are  not  lai^l  near  the  glands  on  the  involucre, 
which  the  moths  also  frequently  visit. 

The  number  of  eggs  laid  by  a  single  moth  ])robably  values  from  400 
to  600.  September  11, 1  counted  the  number  of  eggs  in  the  ovaries  of 
a  female  taken  in  the  field.    There  were  400  well-developed  eggs  and 

*  As  tbis  report  is  written  chiefly  for  those  who  have  not  made  a  special  stndy  of  en- 
tomology^ a  few  words  in  explanation  of  the  structure  of  the  maxillae  of  moths  wiU 
sot  be  out  of  place.  lu  their  sim])Iest  form,  the  mouth  parts  of  insecls  conslBt  of  an 
upper  lip,  an  under  lip,  and  two  pairs  of  jaws  acting  horizontally  between  tbem.  In 
thn  case  of  butterflies  and  moths  {Lepidoptera)  the  lower  pair  of  jaws  (the  maxillae) 
iHdeyeloi>ed  into  two  long,  flexible  organs;  each  of  these  bason  one  side  a  groovei 
and  the  two  are  fastened  together  so  toat  the  grooves  form  a  tube,  as  shown  in  Um 
center  of  Fig.  4,  PI.  IX. 
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284  immature  ones.  After  that  date  I  dissected  many  females,  but 
foimd  only  immature  eggs. 

It  is  difficult  to  say  how  long  this  insect  exists  in  the  adult  state; 
doubtless  the  time  varies  greatly  with  the  season.  Moths  of  the  third 
and  fourth  broods  die  in  confinement  within  five  days  after  their  exclu- 
sion from  the  pupa,  while,  as  we  shall  show  later,  those  of  the  last  brood 
remain  alive  several  months. 

The  number  of  broods  of  this  insect  in  a  single  season  is  also  some- 
what difficult  to  determine.  For  not  only  does  the  earliest  brood  ap- 
pear at  difi'erent  times  in  dififerent  sections  of  the  cotton  belt,  but  in  the 
same  locality  difi'erent  individuals  of  the  first  brood  were  found  to  vary 
in  age  nearly  two  weeks.  As  a  result  of  this  variation  during  the  latter 
part  of  the  season,  examples  of  all  stages  were  found  at  the  same  time 
in  the  same  field.  Still  a  large  proportion  of  the  cotton- worms  in  a 
given  locality  undergo  their  transformations  at  nearly  the  same  time ;  so 
that  broods  sufficiently  well  marked  for  our  purpose  have  been  ob- 
served. And  we  conclude  that  in  those  sections  in  which  we  believe  the 
moth  to  hibernate,  there  are  each  year  at  least  six  broods.  By  the  1st 
of  September  of  the  present  year  (1879)  larvae  of  the  fifth  brood  (third 
crop)  were  appearing  in  considerable  numbers  in  Central  Alabama. 
Moths  bred  from  specimens  of  this  brood  which  were  sent  to  this  de- 
partment began  to  oviposit  October  10,  and  October  15  larvae  of  the 
sixth  brood  i)egan  to  appear.  It  is  probable  that  the  sixth  brood  ap- 
peared at  an  earlier  date  in  Alabama,  the  development  of  the  speci- 
mens in  my  breeding-cages  being  retarded  by  the  low  temperature  of 
the  room  in  which  they  were  kept. 

One  of  the  most  remarkable  things  in  the  natural  history  of  this  in- 
sect is  the  power  of  flight  which  the  moth  possesses.  There  is  no  rea- 
son to  believe  that  the  species  can  survive  the  winter  north  of  the  cotton 
belt ;  stiU,  the  moths  have  been  repeatedly  taken  far  north  of  the  limit 
of  cotton  culture;  we  are,  therefore,  forced  to  conclude  that  these  moths 
have  flown,  aided  perhaps  by  winds,  from  some  portion  of  the  cotton 
belt  to  where  they  were  found ;  or  that  they  are  the  descendents  of  such 
moths.  Dr.  Packard  has  taken  the  moth  on  Coney  Island  and  in  Salem 
Harbor.  Mr.  Edwaid  Burgess  states  that  it  flew  aboard  his  yacht  in 
Boston  Bay,  September  9,  1873.  Mr.  Grote  informs  me  that  it  has  oc- 
curred at  Buffalo  in  September  and  October,  and  that  he  has  heard  of 
it  at  Chicago,  Detroit,  London,  Ont.,  Albany,  and  New  York.  Profes- 
sor Riley  reports  it  fronj  Chicago.  The  letter  of  Mr.  P.  R.  Hoy,  already 
quoted,  shows  that  it  has  occurred  at  Racine,  Wis,  in  the  autumn, 
repeatedly,  in  preat  numbers.  And  one  unbattered  specimen  was  taken 
at  Ithaca,  N.  Y.,  in  the  fall  of  1879.  It  will  be  noted  that,  in  all  the  in- 
stances in  which  the  date  of  the  occurrence  of  the  moths  in  these  north- 
em  localities  is  given,  they  were  found  only  in  the  autumn.  This  confirms 
the  conclusion  that  the  moths  cannot  endure  a  northern  winter,  and 
that  their  presence  in  the  Northern  States  is  dependent  on  migrations 
from  the  South. 

That  the  moths  found  in  the  North  may  be,  in  some  instances,  simply 
the  descendants  of  moths  that  have  migrated  from  the  South,  and  that 
this  species  has  a  Northern  food-plant,  is  indicated  by  the  fact  that  many 
of  the  specimens  taken  were  in  a  fresh  condition  when  found.  I  wa« 
led  by  this  fact  to  endeavor  to  ascertain  if  the  larva  had  ever  been  found 
in  the  North.  ^Vs  Dr.  Hoy  informed  me  that  he  had  repeatedly  found 
the  moth  while  the  winjCfs  were  yet  soft,  not  quite  dry,  I  felt  sure  that  the 
larva  could  bo  found  near  Racine  if  anywhere  in  the  Northern  States. 
I  therefore  sent  Dr.  Hoy  specimens  to  compare  with  the  different  larvae 

18  AG 
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in  his  collection,  and  was  rewarded  by  receiving  from  him  a  6i>ecimeQ 
which  was  undoubtedly  the  larva  of  Aletia  argillacca.  Respecting  it  Dr. 
Hoy  said : 

I  eeod  to-day  the  only  Wisconsin  larva  of  tbe  Alctid,  I  only  received  five,  one  of 
which  I  preserved ;  the  other  four  died  in  my  breeding-cage,  as  I  did  not  know  what 
they  were,  and  waa  deceived  as  to  tbe  plant  on  which  they  were  found.  This  is  my 
record:  "Taken  in  Pike  Woods  by  Mary  Deol,  August  10,  187Uj  food-x>lant  not  satis- 
factorily described ;  unknown  to  me.^' 

A  detailed  description  of  the  adult  is  ax)pended. 

Alstia  argillacea^  Hiibner. 

^  9  .—Color  above  light  brown  tinged  with  olive-green  and  wine  color.  ExpanM 
of  wings  one  and  three-sixteenths  inches  to  one  and  seven-sixteenths  inches  (3Cf"»  to 
36"").  Length  of  body  three-sixteenths  to  eleven-sixteenths  inches  (13~"  to  17""). 
Head  vuries  from  light  brown  to  wine  color,  with  a  small  whitish  tuft  before.  Anten- 
nae clothed  with  dark-wine  colored  and  white  scales  above,  and  short  yeUow  hailh 
below.  Mandibles  conic,  light  yellow^  furnished  at  the  tip  with  a  brash  of  spiny 
b^iB.  Labial  palpi  densely  clothed  with  short  scales  which  are  white  and  wine  color 
mixed;  second  joint  twice  the  length  of  the  first:  third  joint  equaling  the  first  in 
length  but  much  smaUer.  Thorax  same  color  as  head.  Anterior  winga  tinged  with 
wine  color  on  the  inner  and  middle  part,  shading  into  a  lieht  olive-green  on  the  ex- 
ternal portion.  In  some  specimens  the  anterior  wings  are  light  olive-green  through* 
ont;  in  other  specimens  the  reddish  tinge  is  very  pronounced. 

External  to'and  in  front  of  the  central  portion  of  the  anterior  wing  is  a  oonapionont 
black  or  grayish  spot,  composed  of  dark  scales  interspersed  with  white  ones.  Parallel 
to  the  anterior  margin  of  the  wing  is  a  row  of  four  minute  white  spota;  one  la  ait- 
uated  at  the  base  of  the  wing,  one  between  the  dark  discal  spot  and  the  anterior  mar- 
gin of  the  wing,  the  other  two  at  equal  distances  between  these ;  one  or  more  of  these 
spots  are  fi«quently  wanting,  and  sometimes  each  one  is  surrounded  by  reddish  aoaleB; 
the  anterior  wing  is  also  marked  by  three  transverse  wavy  lines,  of  a  reddish  color 
margined  with  white ;  the  inner  line  is  one-fourth  of  the  length  of  the  wing  from  the 
body,  the  second  line  is  near  the  middle  of  the  wing,  and  the  third  line  is  outside  the 
discal  spot.  Fringe  white  with  six  reddish  spots ;  posterior  wings  with  basal  portion 
light,  and  outer  part  clouded ;  lower  surface  light  brownish  gray ;  anterior  winga 
with  disk  clouded  and  a  short  reddish  band  on  the  outer  thi^  of  costa :  poBteiior 
winga  with  a  transverse,  narrow,  wavy,  brown  band  near  the  middle  ox  the  wing. 
Described  from  75  specimens. 

Thb  thbee  obops  of  worms. — ^Notwithstanding  that  there  are 
probably  five  or  six  broods  of  cotton-worms  every  year  in  tiie  southem 
and  central  parts  of  the  cotton  belt,  it  is  generally  believed  that  there 
are  only  three  broods.  These  have  been  designated  by  the  planters  aa 
the  first,  second,  and  third  crops  respectively.  It  is  impossible  to  state 
a  sule  by  which  it  can  be  determined  to  what  broods  the  three  crops 
correspond,  as  this  differs  in  different  localities  and  different  seasons. 
Almost  invariably  the  first  brood  of  worms,  and  very  often  the  second, 
also,  are  so  small  that  tliey  escape  the  notice  of  observers.  After  a 
brood  of  sufficient  size  to  be  easily  perceived  has  been  developed,  in 
about  two  more  generations  a  suflacieut  number  of  worms  is  produced 
to  strip  the  cotton  of  its  foliage.  The  result  of  this,  as  will  be  shown 
later,  is  the  destruction  of  the  greater  part  of  the  worms  also.  The  sub- 
sequent broods  are  small  j  on  this  account,  and  because  of  the  cotton 
crop  being  destroyed,  the  planters  lose  interest  in  tbe  development  of 
the  worms,  and  the  later  broods  are  not  noticed.  In  a  word,  the  idea 
of  there  being  only  three  *^  crops"  of  worms  has  arisen  from  the  fact 
that  as  a  rule  there  are  only  three  broods  of  sufficient  size  to  be  noticed 
by  the  planters  before  tbe  cotton  crop  is  destroyed,  or  before  the  cotton 
has  reached  a  stage  of  maturity,  after  which  the  eating  of  the  foliage 
by  the  worms  is  not  considered  a  calamity.  In  some  instances  the  flrat 
crop  of  worms  is  doubtless  the  second  brood  of  the  season;  in  some  in- 
stances it  is  not  until  the  third  brood  is  produced  that  the  worms  are 
of  sufficient  numbers  to  be  observed^  and  thus  designated  as  a  crop. 
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The  term  "  crop  of  worms''  has  become  thoroughly  incorporated  in 
fhe  bnguago  of  those  most  interested  in  the  cotton-worm ;  and,  more- 
ovetj  it  is  a  very  convenient  term.  We  shall  therefore  adopt  it ;  em- 
ploymg  it,  however,  in  the  sense  in  which  it  is  generally  used.  Thus, 
oy  first  crop  of  worms  we  shall  mean  not  the  first  brood,  but  the  earliest 
brood  that  is  of  sufficient  size  to  be  easily  noticed,  and  the  second  and 
third  crops  are  the  two  broods  immediately  following  the  first  crop. 
The  term  brood  wHl  be  used  in  its  usual  sense. 

Disappearance  op  thied  crop.— While  contemplating,  in  the 
autumn  of  1878,  the  immense  number  of  worms  which  constitute 
the  third  crop,  I  was  struck  with  the  fact  that  if  even  a  thousandth 
part  of  them  were  to  mature  and  survive  the  winter  the  second  brood  in 
the  spring  would  be  of  sufficient  numbers  to  destroy  all  the  cotton.  I 
was  tiierefore  interested  in  watching  the  disappearance  of  this  so-called 
liiirdcrop. 

The  result  of  these  observations  shows  that  when  the  cotton-worms 
occur  in  sufficiently  great  numbers  to  strip  the  cotton  of  its  foliage  the 
gieater  part  of  that  brood  perishes  at  once. 

When  the  leaves  of  the  cotton  are  destroyed  the  worms  are  forced  to 
migrate  in  search  of  more  food,  or,  if  they  are  fully  grown,  as  is  often 
Qie  case,  in  search  of  places  in  which  to  undergo  their  transformations. 
While  at  Faunsdale,  Marengo  County,  Alabama,  August  28, 1878, 1  was 
fortunate  enough  to  witness  an  attempted  migration  of  this  kind,  whidi 
was  attended  with  astonishing  results. 

As  soon  as  the  larvae  left  the  cotton  stalks  they  experienced  great 
difficulty  in  crawling  over  the  surface  of  the  ground.  Clinging  hold  of 
the  loose  particles  of  earth  by  its  prolegs,  a  larva  would  attempt  to 
stretch  its  body  forward  in  the  manner  i)eculiar  to  "  loopers,''  but  no 
sooner  was  the  anterior  part  of  its  body  raised  from  the  ground  than 
the  insect,  unable  to  balance  itself  upon  the  crumbling  bits  of  earth, 
would  fall  to  one  side  with  the  full  length  of  its  body  upon  the  ground. 
Had  it  been  a  cloudy  day,  or  had  the  ground  been  shaded,  this  would 
not  have  been  so  serious  a  matter  to  the  larva ;  but,  as  is  usually  the 
case  at  tliat  season  of  the  year,  the  sun  was  shining  with  an  intense  heat 
and  the  surface  of  the  soil  was  as  hot  as  the  sides  of  an  oven.  The 
larvae  did  not  seem  to  suffer  so  long  as  they  were  resting  with  tiieir  legs 
upon  the  ground,  but  no  sooner  did  one  of  them  fall  so  as  to  touch  the 
earth  with  its  body  than  it  began  to  squirm  violently.  Sometimes  a 
larva  would  regain  its  position  upon  its  legs,  but  the  first  attempt  at 
looping  would  result  as  before,  and  in  a  very  short  time,  often  not  more 
than  one  or  two  minutes,  it  would  succumb.  The  number  of  worms  de- 
stroyed in  this  way  is  immense.  I  am  certa.in  that  in  the  field  in  which 
I  made  these  observations  there  were  to  each  square  foot  of  land  at 
least  an  average  of  five  dead  worms  that  had  been  killed  in  the  way  de- 
scribed within  a  few  hours.  Other  causes  tend  to  render  this  destruc- 
tion more  complete.  Thousands  of  larvae  are  destroyed  by  ants,  ^lany 
pupae  and  larvae  which  have  "  webbed  up ''  and  partially  transformed 
are  deprived  of  their  covering  of  leaves  by  their  voracious  companions 
aud  fcdl  to  the  ground,  where  they  perish.  And  still  others,  apparently 
Juore  fortunate  in  transforming  within  the  folds  of  the  leaves  of  other 
plants  than  cotton,  are  imprisoned  in  their  retreats  by  tbeir  comi>auions 
which  follow  and  attempt  to  use  the  game  leaves  for  the  same  purpose. 

Disappearance  of  the  last  brood. — Evidently  after  the  disap- 
pearance of  the  l^rood  of  worms  known  as  the  third  crop,  one  or  more 
Ijroods  are  usually  developed  in  some  parts  of  the  cotton  b(;lt.  Wherever 
the  earhest  spring  brood  is  of  considerable  size,  there  will  be  developed 
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is  the  second  generation  a  sufficient  number  of  worms  to  attract  general 
attention.  In  this  case  the  fourth  brood  will  constitute  the  thii^  crop, 
and  there  will  remain  sufficient  time  for  the  development  of  one  or  two 
later  broods.  As  already  explained,  these  broods  are  small  and  attract 
little  attention.  Nevertheless,  the  disappearance  of  the  last  brood  is 
one  of  the  most  important  points  in  the  life-history  of  the  cotton-worm. 
It  is  here  that  we  may  hope  to  learn  much  on  the  long-disputed  point 
as  to  whether  the  species  dies  out  each  year  in  the  United  States  or  not. 
I  regret  that  I  have  not  been  able  to  make  personal  observations  on 
this  point,  as  my  stay  in  the  field  extended  only  to  the  first  of  October. 
Fortunately,  careful  notes  bearing  on  this  subject  were  taken  by  Pro£ 
E.  A.  Smith,  at  Tuscaloosa,  Ala.,  and  by  Prof.  I.  E.  Willet,  at  Macon,  Gra. 

Prom  these  notes  and  from  other  material  given  in  the  special  report, 
we  feel  warranted  in  stating  the  following  conclusions  respecting  the  ' 
disappearance  of  the  last  brood  of  worms :  In  making  preparations  to 
undergo  their  transformations,  individuals  of  this  brood  do  not  differ  in 
habits  from  those  of  the  preceding  broods,  except  that,  as  the  foliage  of 
the  cotton  is  frequently  destroyed,  it  becomes  necessary  for  the  worms 
to  seek  other  places  in  which  to  web  up.  Thus  we  see  the  worms  web- 
bing up,  not  only  in  the  leaves  of  cotton,  but  in  the  leaves  of  any  plant 
that  they  can  find,  and  even  in- the  crevices  of  bark  of  trees.  ITo  tend- 
ency on  the  part  of  the  worms  to  make  a  denser  cocoon  than  those  of 
the  preceding  broods  was  observed.  A  large  part  of  the  pupae,  which 
were  enveloped  in  leaves  of  cotton,  became  exposed  and  fell  to  the 
ground  owing  to  the  consuming  of  the  leaves  by  other  larvae.  Many 
such  pupae  would  naturally  fafi  prey  to  predaceous  insects  or  be  de- 
stroyed by  other  causes.  Thus  we  fbid,  as  with  the  third  crop,  that  a 
large  proportion  of  this  brood  is  destroyed  in  a  very  short  time  after 
assuming  the  pupa  state.  The  length  of  time  which  individuals  of  this 
brood  remained  in  the  pupa  state  varied  greatly ;  many  moths  emerged 
early  in  October,  and  a  few  emerged  each  day  till  the  latter  part  of  the 
month,  when  heavy  trost  occurred.  The  only  instances  of  moths  emerg- 
ing from  the  pupae  state  after  a  heavy  fix)st,  of  which  we  have  been  able 
to  learn,  are  those  mentioned  in  Professor  Smith's  letters  of  October  26 
and  November  4,  and  in  Professor  WiUet's  letter  of  December  II.* 
Professor  Smith  also  wrote,  December  30:  "All  the  chrysalides  which  I 
have  examined  are  dead,  so  that  not  many,  if  any,  will  survive  the 
winter." 

First  appearance. — ^No  point  in  the  life-history  of  the  cotton-worm 
is  of  higher  interest  than  the  first  appearance  of  the  insect  in  the  spring. 
Not  only  may  we  expect  to  learn  here  important  facts  bearing  upon  the 
question  of  hibernation  of  the  species  in  our  territory,  but  other  facts 
which  will  be  of  service  to  us  in  our  efforts  to  devise  some  way  in  which 
to  check  the  increase  of  this  pest  as  soon  as  it  appears.  The  general 
impression  has  been  that  the  earliest  appearance  of  the  worms  in  the 
cotton  fields  was  during  the  latter  part  of  June  or  in  July.  This  has 
been  urp:ed  as  a  proof  of  the  theory  that  the  species  dies  out  each  season 
in  the  United  States,  and,  what  is  much  more  serious,  this  idea  has 
influenced  the  planters  to  neglect  making  any  efforts  to  destroy  the 
worms  early  in  the  season. 

Although  vigorous  efforts  were  made  to  collect  specimens  of  the  moth 
early  in  the  spring,  none  were  observed.  Baits  of  various  sweetened 
mixtures  were  exposed;  these  attracted  many  moths,  but  none  of 
them  were  Aleiia.    Neither  did  any  specimens  of  the  cotton-motk 

*  See  special  report. 
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como  to  liglit  at  that  season.    This,  however,  ouly  proves  the  futility  of 

any  attempts  of  this  kind  to  destroy  the  moth  at  that  season  of  the  year, 

for  we  know  that  moths  were  j)resent  and  ovipositing  on  the  cotton  very 

soon  after  the  young  plants  emerged  from  the  ground.    This  is  shown 

by  the  fact  that  May  21  a  full-grown  larva  was  found  in  Dallas  County, 

Alabama,  on  some  small  cotton,  which  was  planted  April  30  and  was 

well  up  about  May  8.    On  May  23  another  larva  was  found  in  the  same 

field.    As  this  cotton  was  immediately  adjoining  some  which  was  planted 

a  month  earlier,  there  is  a  possibility  that  the  larvae  were  hatched  on 

Uie  latter,  and  migrated  to  the  place  where  found  j  but  in  any  case  it  Is 

evident  that  moths  were  flying  and  ovipositing  on  the  cotton  while  it 

was  yet  quite  young.    Other  larvae  were  observed  at  this  time ;  one 

May  23  on  the  older  cotton,  and  another  June  3.    These  particular 

instances  are  cited,  as  there  is  no  doubt  of  the  identity  of  the  larvae. 

We  bdieve,  however,  that  they  were  found  even  earlier  in  the  season. 

Colonel  Lewis,  of  Vernon  Station,  in  the  Canebrake  region,  Alabama, 

found  a  fdll-grown  larva  May  17 ;  and  May  24  they  were  reported  from 

two  other  plantations  in  the  Canebrake. 

Thus  we  see  that  there  is  not  as  long  an  interval  between  the  disap- 
pearance of  the  last  brood  in  the  fall  and  the  appearance  of  the  first 
brood  in  the  spring  as  was  supposed.  In  fact  the  interval  is  as  short  as 
possible ;  for  the  moths  oviposit  on  the  cotton  as  soon  as  there  is  sufiK- 
cient  food  for  the  larvae.  The  first  larva  found  by  Mr.  Trelease  this 
season  had  consumed  several  plants. 

A  topic  of  scarcely  less  interest  than  the  date  at  which  the  cotton- 
worms  first  appear  is  the  localities  in  which  the  first  brood  occurs.   Ev* 
ery  planter  with  whom  we  have  conversed  on  the  subject  informs  us 
that  in  each  locality  the  worms  first  appear  on  a  certain  plantation,  and 
cm  a  very  limited  part  of  that  plantation.    We  examined  several  of 
these  places  carefully,  but  found  no  striking  local  peculiarities.    They 
all  agree,  however,  in  being  on  low  land  and  where  the  cotton  has  a 
thrift  growth.    In  connection  with  this  testimony  of  the  planters,  we 
must  take  into  account  the  fact  that  they  seldom  observe  the  worms  till 
the  latter  part  of  June  or  even  tiU  July.   It  is  evident,  therefore,  that 
it  is  the  firat  "  crop  "  of  worms  that  appear  in  the  above  described  lo- 
calities, and  that  the  testimony  has  but  little  bearing  on  the  origin  of 
the  first  brood.    As  yet  we  have  but  little  data  upon  this  point;  but 
that  which  we  have  indicates  that  the  first  brood  of  worms  is  scattered 
indiscriminately  over  those  sections  in  which  they  occur.    Specimens  of 
the  first  brood  were  found  by  Mr.  Trelease  on  cotton  growing  on  bottom 
land,  in  a  swamp,  on  an  elevation  rising  from  this,  and  on  a  ridge  con- 
siderably distant  from  the  swamp.    Thus  no  local  peculiarities  of  the 
soil  seem  to  influence  the  distribution  of  the  worms,  except  that  where 
the  cotton  is  the  earliest  the  moths  first  find  a  place  to  oviposit. 

We  have,  therefore,  a  very  interesting  problem  presented  to  us.  Why 
is  it  that  if  individuals  of  the  first  brood  of  worms  occur  indiscrimin- 
ately on  cotton  growing  on  wet  and  on  dry  land,  that  the  greater  pro- 
portion of  the  second  or  third  brood  (the  first  crop)  is  found  only  on 
low,  wet  lands  !  The  only  explanation  we  can  offer,  so  far,  is  that  in 
the  wet  lands  there  is  but  little  to  check  the  natural  increase  of  the 
species;  while  in  dry  lands  the  predaceous  insects,  esx)ecially  ants,  de- 
stroy a  large  proportion  of  the  larvae  of  the  earlier  broods.  This  point 
inll  be  referred  to  again  under  the  head  of  "influence  of  weather.'' 

It  has  often  been  asserted,  especially  by  those  who  advocate  the  theory 
of  immigration  of  the  moth,  that  the  cotton-worm  appears  first  in  the 
western  and  southern  portions  of  the  cotton  belt,  and  progresses  regu- 
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lariy  toward  the  east  and  north.  But  this  does  not  seem  to  be  the  case. 
As  we  have  already  shown,  in  the  spring  of  the  present  year  (1879)  the 
worms  were  in  Central  Alabama  as  early  as  there  was  food  for  them. 
And  in  1873,  when  the  first  brood  was  so  large  as  to  attract  general  at- 
tention, the  worms  appeared  simnltaneonsly  (during  May)  in  Jackson 
County  and  Gadsden  County,  Florida;  Decatur  County,  Georgia;  Ma- 
rion County,  Mississippi;  and  Atascosa  County  and  Victoria  County, 
Texas. 

Hibernation. — How  does  the  cotton-worm  pass  the  winter  t  This  is 
a  question  most  often  asked  respecting  this  insect,  and  it  is  only  recently 
that  an  answer  could  be  given. 

It  has  been  contended  by  some  that  if  the  cotton- worm  survived  the 
winter  in  the  United  States,  it  would  exist  in  such  numbers  in  the  spring 
that  it  would  sweep  away  the  young  cotton  plants  at  once.  But,  from 
what  we  have  seen  of  the  disappearance  of  the  '*  third  crop''  and  of  the 
last  brood,  it  is  evident  that  in  any  case  only  a  few  individuals  survive 
the  autumn.  Many  have  believed  that  the  pupae  of  the  last  brood  pass 
the  winter  in  the  ground.  This  we  now  know  cannot  be  the  case,  as  the 
larvae  of  the  last  brood  web  up  in  leaves  in  a  similar  way  as  do  the 
larvae  of  other  broods^  and  those  pupae  which  fall  to  the  ground  on 
account  of  the  destruction  of  their  leafy  covering  are  soon  destrc^jredby 
ants.  Even  if  they  were  not  destroyed,  they  have  no  power  of  working 
t^ir  way  into  the  earth,  as  has  be^n  supposed  by  many.  Of  the  very 
mSiny  pupae  which  have  been  found  in  the  ground  and  sent  to  this  de- 
partinent  by  persons  supposing  them  to  be  those  of  the  cotton-worm, 
not  one  has  proved  to  be  such.  Many  moths  closely  related  to  the  cot- 
ton-worm—that  is,  belonging  to  the  same  family  (the  JToc^irffte)— pass 
the  winter  in  the  ground  in  the  pupa  state.  It  is  such  pupae,  and  espe- 
cially those  of  the  boll^worm,  that  have  been  mistaken  for  those  of  the 
cotton-worm. 

The  pupa  of  Aletia  is  represented  on  Plate  VII,  fig.  10,  and  that  of 
the  boll- worm  on  Plate  VIII,  fig.  9.    But  the  most  striking  difierence 
between  the  pupae  of  these  two  insects  is  exhibited  by  the  form  of  the 
spines  at  the  posterior  end  of  the  body.    In  Aletia  the  spines  are  eight 
in  number,  and  are  hooked  as  shown  in  the  enlarged  figure  (Plate  IX, 
Fig.  2).    Ihe  pupa  of  the  boll-worm  has  but  two  spines,  and  these  are 
straight  (I'late  XVI,  fig.  6).    By  observing  this  point  it  is  easy  to  dis- 
tinguish the  pupa  of  Aletia  from  that  of  the  boll- worm ;  and  as  soon  as 
this  is  genenilly  known  we  will  hear  less  frequently  of  the  former  being 
plowed  up.    lu  fact  there  is  now  no  reason  for  believing  that  the  cotton- 
worm  ever  enters  the  ground  to  undergo  its  transformations;  or  that  it 
ever  passes  the  winter  in  the  pupa  state,    l^umerous  instances  of  pux>ae, 
w^hich  were  undoubtedly  those  of  the  cotton-worm,  remaining  alive  after 
leavy  frosts,  and  even  till  midwinter,  are  on  record ;  but  it  is  a  suggest- 
ve  fact  that  there  are  but  few  well-authenticated  instances  of  pupae 
itXKlucing  moths  after  heavy  frosts  have  occurred,  those  mentioned  in 
he  letters  of  Professors  Smith  and  Willet,  referred  to  above,  being  the 
\ly  ones  known  to  us.    Is  it  not  probable  that  observers  have  been 
-isled  by  the  movements  of  pupae  containing  parasites  t    Every  ento- 
mologist knows  that  dead  pupae  are  frequently  seen  to  roll  about  as  if 
''"->.  the  motions  being  due  to  the  parasite  within ;  and  several  in- 
*v«iaoes  have  come  to  our  notice  where  pupae  of  Aletia^  that  were  sup- 
posed to  be  alive  in  midwinter,  have  proved  to  be  i)arasitized. 

'Vfany  planters  believe  that  they  have  seen  the  adult  during  winter  and 
-atTiy  spring.    But  in  nearly  every  instance  when  such  moths  have  been 

JAnt  fr  m  Antomfklrtijripf  ^ht^v  hat-'*  T^ivvrp/^  ^  ^^^^OUg  tO  SOmO  Othor  BpeClCS 
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ftsBt  Aletia  argillacea.  Many  moths  have  been  sent  to  this  department 
l^X^^^sonB  supposing  them  to  be  the  cotton-moth ;  but  in  every  instance, 
witii  one  possible  exception,  they  proved  to  belong  to  other  species. 

BmiDg  the  winter  of  1878-^79  the  following  named  local  observers  for 
this  department  were  on  the  lookout  for  living  pupae  or  adults  of  A. 
iorgiUaeea :  Professor  Willet,  at  Macon,  Ga. ;  Professor  Smith,  at  Tusca- 
looBSy  AlsL ;  Dr.  Anderson,  at  Kirkwood,  Miss.,  and  Judge  Jones,  at  Vir- 
ginia Point,  Tex.  Not  one  of  these  gentlemen  was  succeissfal.  Profes- 
sor Smith,  in  particular,  made  great  exertions  to  obtain  specimens  of  the 
adult.  He  had  sweetened  mixtures  for  attracting  moths  exposed  during 
the  entire  winter ;  but  although  he  constantly  obtained  other  moths,  as 
already  stated,  not  a  single  Aletia  was  found.  It  is  important  to  note 
that  Professor  Smith's  observations  were  made  at  a  point  which  may  be 
further  north  than  the  cotton-moth  can  hibernate.  But  in  the  latter  part 
of  December  Professor  Willet  made  a  trip  to  Southern  Georgia,  where 
a  earefhl  search  was  rewarded  only  by  a  few  dead  pupae  and  many  empty 
pupa-skins ;  the  latter  were  found  in  dead  wood  and  under  bark  of  xnne 
trees ;  many  were  also  taken  from  ragweed  on  edge  of  a  cotton  field. 

Li  addition  to  the  efforts  of  the  local  observers,  Mr.  Sehwarz,  who  has 
had  a  wide  and  very  successful  experience  as  a  field  entomologist,  made 
an  eactended  tour  through  the  cotton  belt  in  order  to  ascertain  what  he 
ceroid  respecting  the  winter  quarters  of  this  insect.  Mr.  Sehwarz  was 
no  more  successful  in  this  particular  than  were  his  colaboi'ers.  A  de- 
tailed account  of  his  trip  is  given  in  the  special  report. 

In  considering  the  results  of  Mr.  Schwarz's  observations,  it  should  be 
xemembered  that  duiing  the  greater  part  of  the  time  while  he  was  in  the 
field  the  weather  was  unusually  cold,  so  that  hibernating  insects  would 
not  be  likely  to  be  out  from  their  places  of  concealment ;  and  that^  as 
Mi.  Sohwarz  has  well  said,  the  failure  to  find  the  hiding  place  of  the 
ootton-moth  is  not  proof  that  the  species  does  not  hibernate,  for  he  sJso 
£Byled  to  find  in  their  winter  quarters  other  insects  which  are  very  oom- 
mon,  and  respecting  the  hibernation  of  which  there  is  no  doubt. 

Although  we  firmly  believe  (both  from  the  a  posteriori  reasons,  which 
were  given  at  length  in  the  special  report,  and  from  positive  evidence  to 
be  soon  brought  forward)  that  the  cotton-moth  hibernates  in  some  por- 
tions of  the  cotton  belt  of  the  United  States,  we  have  given  these  nega- 
tive results  at  length,  not  merely  foe  their  purely  scientific  interest,  i^t 
as  famislyng  valuable  data  to  be  used  in  making  plans  for  the  destnio- 
tkm  of  this  pest.  For  they  show  conclusively  the  impracticability  of 
attempting  to  destroy  the  insect  in  its  winter  quarters. 

The  undoubted  positive  evidence  of  the  hibernation  of  this  insect  con- 
snts  of  a  very  limited  number  of  observations :  for  although  we  believe 
that  at  least  few  of  the  many  planters  who  tnink  they  l»ve  observed 
the  cotton-moth  in  midwinter  and  early  spring  are  right,  stUl  the  fact 
thai  in  every  instance  but  one,*  when  specimens  o£  the  moths  observed 
have  been  sent  to  entomologists,  it  has  been  found  that  some  other  species 
has  been  mistaken  for  Aletia  argillacea,  prevents  our  accepting  testunony 
of  this  kind. 

But  we  cannot  doubt  the  statements  of  so  accurate  an  observer  as 
Mr.  Thomas  Affleck,  who  says,  in  his  Southern  Rural  Almanac,  1851, 
pp.  49,  50: 

On  the  22<1  of  Decpni"bcr  last,  1849, 1  saw  great  nninbers  of  the  coiton-noth  dnrinff 
the  dnek  of  the  eveniug  flittiog  aboat  the  fence-comere,  dead  trees  which  stiU  retainea 

•Prof.  C.  V.  Riley  has  received  two  female  cotton-moths  from  James  F.  Bailey,  of 
Marion,  Ala.  These  niotha  were  taken  on  the  night  of  the  12th  of  February,  iwO. 
Thmj  were  taken  from  a  mock-orange  tiae  (CeraMM  tm^Hnmmi)  than  in  bloom.^ 
£.^flMncaii  SnUnMlogUt,  March,  1880. 
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their  bark,  and  about  certain  sbeds  near  this  villase — Washington,  Mist.  The  weather 
was  and  bad  been  unseasonably  warm.  A  few  cool  days  followed,  during  whicb  I  could 
not  find  a  single  motb.  But  again,  on  tbe  27tb  or  28th  of  the  same  month,  I  saw  them 
in  equal  numbers.  I  leave  it  to  naturalists  to  say  whether  or  no  this  st^ttles  tbe  ques- 
tion of  hibernation.  It  is  positive  evidence,  so  far  as  it  goes.  Whether  they  continued 
to  exist  until  tbe  cotton  plant  was  large  enough  to  support  their  progeny  I  cannot  say; 
nor  could  I  satisfy  myself  as  to  where  they  found  shelter. 

Eqnally  interesting  are  the  obserrations  of  Mr.  John  P.  Humphreys, 
late  naturalist  and  entomologist  to  the  State  depaitment  of  agriculture 
of  Georgia,  who  says  in  a  letter  which  we  recently  received  from  him : 

Ist,  That  it  hibernates  in  the  chrysalis  state. — This  may  bo  true  of  other  "cut- worms" 
(which  in  some  cases  I  doubt,  while  in  others  I  know),  but  there  is  not  the  slightest 
warrant  for  any  such  supposition  in  the  history  of  A.  argillacea^  Htibn.  This  question 
I  have  subjected  to  the  most  crucial  test,  selecting  3,200  larvae  and  noting  their  change 
into  the  pupa  state.  I  planted  them  in  detached  groups  (as  chrysalids),  under  dif- 
ferent sous,  and  at  different  depths  (the  latter  to  do  away  with  cavil ings).  Some  I 
Elaoed  just  beyond  the  frost-line,  others  at  the  line,  and,  again,,  others  just  above  the 
ne.  (Was  there  ever  a  chrysalid  foolish  enough,  whep  forced  to  bury  itself  under 
terra  firvuif  to  leave  its  work  of  protection  half-way  doneT)  In  every  instance  the  pupa- 
tion under  ground  was  a  failure.  You  well  know  how  bewildered  an  ant  becomes  when 
ita  antennae  are  removed ;  just  so  with  A.  argillacea  when  the  chrysalis  is  entombed, 
lam  giving  you  general  outlines,  which,  I  am  sure,  will  appear  plausible  to  yon  ae  an 
insect  physiologist.  Two  of  these  moths  (preserved  in  my  cabinet)  did  actually  bur- 
row upwards  ft'om  a  depth  of  three  inches,  in  soil  that  was  quite  loose  and  not  com- 
pactea  by  the  cold  and  tbe  winds  of  winter  (to  say  nothing  of  accidentuJ  pressure), 
and  their  wings  were  so  much  mutilated  by  their  escape  as  to  serve  them  no  longer  as 
instniments  of  flight.  These  experiments,  repeated  over  and  over,  have  proven  to  me 
the  impossibility  of  anything  bordering  upon  a  general  pupation  of  A.  argiUaoea  under 
ground, 

2d,  Hiat  it  hibernates  as  a  moth. — This  is  overwhelmingly  true.  Not  under  the  leaf- 
less stalks  of  cotton,  nor  under  the  clods  of  dirt  and  rocks  about  them,  but  beneath 
the  scales  of  pine  trees  in  neighboring  forests,  in  cotton-gin  bouses  and  elsewhere 
(paitionlarly  in  the  first-namea),  have  I  found  the  A.  argiUaoea  in  numbers  £rom  De- 
cember mitil  May,  wings  perfec^  no  scale  abrasions,  and  agility  equal  to  that  of  any 
brood.  I  have  found  the  moth  in  iron  concretions  not  far  from  Cuthbert  (Randolph 
County,  Georgia),  in  tbe  vicinity  of  Burgess  Mills.  This  curious  contrast  you  may 
note  en  passant :  while  the  first  broods  (May  to  June  16)  invariably  appear  first  in  the 
hammock-growth-bordered  plantations,  the  moths  of  the  last  brood  are  found  in  mid- 
winter principaUy  amid  the  pine  growths.  On  this  point,  however,  I  have  no  space 
to  elaborate.    Tour  own  reasoning  wiU  be  as  good  as  that  of  any  one  else. 

In  another  letter  Mr.  Humphreys  states : 

I  fonnd  the  motb  (A.  argiUaoea,  Hfibn.)  hibernating  on  Saint  Simon's  Island,  Geor- 

Sia,  February,  1876,  and  near  Brunswick  at  the  same  time.  I  also  found  it  in  Ran- 
olph  County,  G^rgia,  November  8,  1876.  The  hibernating  moth  has  }>een  seen  in 
bams  and  cotton-gin  sheds  from  November  to  May,  in  the  counties  along  Chatta- 
hoochie  River,  Decatur,  Early,  Clay,  and  in  Thomas,  Brooks,  Lowndes,  on  the  Glynn 
(Atlantic)  coast. 

And  Professor  Qvote  himself,  in  the  paper  in  which  he  proposes  the 
theory  of  migrations,  says : 

Ihe  last  brood  of  worms  changed  into  chrysalids  in  myriads  on  the  leafless  stems, 
Jinging  by  their  few  threads  as  best  they  might,  and  disclosed  the  moth  in  the  face 
/f  the  frost,  many  of  the  chrysalids  perishing.  Afterwards,  on  sunny  winter  days,  I 
lave  noticed  tbe  live  moth  about  gin-houses  and  fodder-stacks,  or  the  negro  quarters. 

^^rofessor  Grote  adds :  "  Was  this  a  true  hibernation,  or  merely  an 
oidental  survival  ?  The  locality  and  the  condition  seem  to  me  alike 
«xdficial."  It  appears  to  us  that  just  the  conditions  described  may  be 
^'^nd  on  any  plantation  in  the  South,  and  that  a  few  "  accidental  sur- 
'ivdis  "  are  all  that  is  necessary  to  perpetuate  the  species  in  any  locality, 
't  has  often  been  urged,  by  those  who  believe  that  the  presence  of  tJie 
cotton- worm  in  our  country  is  dependent  upon  the  immigration  of  moths 
'^'^'n  other  countries,  that,  did  the  species  hibernate  in  our  territory, 
..     r  ^tht,   T  ^nH  hf  lAftTi  e^rlv  ^n  thft  sp^nf     We  beb*^ve  that  the  only 
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leasoivit  has  not  been  observed  more  often  at  that  season  of  the  year  is 
that  it  occurs  in  small  numbers  and  that  very  few  observers  have  tbov- 
onghly  searched  for  it  at  that  time.  That  moths  are  present  and  ovipos- 
iting on  the  cotton  very  soon  after  the  young  plants  emerge  from  the 
ground  has  already  been  shown  in  the  section  on  the  first  appearance 
of  the  worms. 

Our  conclusions  are  that  the  species  does  not  hibernate  as  a  pupa, 
but  that  in  certain  portions  of  our  cotton  belt  the  species  does  hibernate 
as  a  moth.  The  number  of  moths,  however,  which  survive  the  winter 
is  very  small  compared  with  the  number  of  pupae  of  the  last  brood  of 
the  previous  season. 

It  is  probable  that  of  those  moths  which  mature  before  frosts  suflSciently 
heavy  to  destroy  the  pupae  occur,  only  the  more  vigorous  individuals, 
and  of  them  especially  those  which  choose  unusually-protected  situa- 
tions for  their  winter  quarters,  are  able  to  survive  the  winter.* 

As  to  localities  in  which  the  species  hibernates,  we  conclude  from  the 
data  drawn  from  a  study  of  the  past  history  of  the  insect  that  in  the 
following-named  places  the  moth  usually  survives  the  winter  : 

Texas. — Principally  in  the  Colorado  and  Brazos  bottoms,  as  far  north 

Grimes  County  and  as  far  south  as  Victoria ;  occasionally  as  far  north 

Cherokee^  possibly  to  Upshur,  though  not  probable. 

Louisiana. — ^The  southeastern  parishes  along  the  river — Bast  and  West 
Feliciana,  East  Baton  Eouge,  and  Iberville^  possibly  Saint  Landry, 
Avoyelles,  Concordia  and  neighborhood. 

Mississippi. — The  southwestern  counties,  near  the  river — Wilkinson, 
Adams,  Amite,  &c. 

Atabama. — ^Principally  in  the  "cane-brake''  region;  possibly  in  the 
southeastern  counties,  along  the  Chattahoochee. 

Florida. — Principally  in  those  northern  counties  near  the  Ajjpalachi- 
oola— Gadsden,  Jackson,  Leon,  &c.;  possibly  in  adjoining  cotton -grow- 
ing counties. 

Georgia. — Southwestern  counties — Decatur,  &c.,  along  the  Flint  and 
Chattahoochee;  in  former  years  probably  in  the  Sea  Islands  and  coast 
counties. 

INFLUENCE  OF  WEATHER. 

It  seems  curious  that  observers  should  be  so  divided  in  opinion  as  they 
are  concerning  so  simple  a  point  as  whether  a  mild  or  a  severe  winter 
is  the  more  apt  to  be  followed  by  a  bad  worm -season.  Of  the  corre- 
spondents of  the  department,  some  hold  one  view,  others  the  directly 
opposite  opinion,  while  still  others  state  that  the  degree  of  severity  of 
the  winter  makes  no  difference  whatever  with  the  extent  of  the  ravages 
the  succeeding  season.  Those  holding  the  last  view  base  their  opinion 
on  tlie  fact  that  they  have  actuUy  known  disastrous  worm-seasons  to 
follow  cold  and  warm  winters  indiscriminately. t 

Those  holding  the  opposing  views  referred  to  also  claim  to  found  their 
opinions  upon  actual  experience.  The  advocates  of  the  view  that  a 
severe  winter  will  be  followed  by  the  worm  give  as  their  explanation  the 
fact  that  during  warm  winters  the  moths  come  forth  from  their  hibernat- 
ing quarters  and  die  of  hunger,  whereas  while  in  winter  quarters  and  in 
the  true  state  of  hibernating  somnolency  not  only  is  no  food  necessary, 
but  they  are  less  exposed  to  dangers  of  all  kinds  which  would  assail 
them  if  they  flew  out,  attracted  by  sunshiny  weather.    The  upholders 

*  For  a  toM  discussioD  of  the  theory  of  migrations  of  the  moth,  see  speoial  report,  pp 
lOD-121. 
t  This  fact  has  been  need  as  an  argument  for  the  migration  theory. 
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of  the  theory  that  warm  winters  are  more  apt  to  be  followed  by  the  worm 
Biinj)ly  urge  the  idea  that  the  severity  of  the  colder  winters  kills  the 
hibernating  individuals. 

The  truth  of  the  matter,  as  it  seems  to  us,  is  that,  other  things  being 
equal,  a  warm  winter  is  more  favorable  to  hibernation  than  a  cold  one. 
It  seems  to  be  true  that  the  cotton-moth  was  originally  a  tropical  or  sub- 
tropical insect,  and  that  only  in  favored  localities  within  the  limits  of  the 
United  States  can  it  hibernate  at  all.  As  we  go  northward  the  winters 
become  too  severe  for  survival  from  one  season  to  another.  Farther 
south,  then,  winters  approaching  to  this  northern  severity  must  be  un- 
favorable, while  winters  approaching  those  of  the  normal  habitat  of  the 
moth  will  prove  favorable.  This  is  reasoning  in  the  abstract  Actual 
experience  seems  to  show  that  occasionally  the  greatest  worm-years 
foUow  undoubtedly  cold  winters.  This  seems  to  have  been  the  case  with 
the  season  of  1873,  in  some  parts  of  Alabama  at  least.  Such  instances 
we  think,  however,  must  be  laid  to  a  combination  of  other  causes,  work- 
ing through  a  series  of  years ;  and  that  instead  of  the  severity  of  the  pre- 
c^ng  winter  having  been  the  sole  cause,  the  ravages  of  the  worms 
would  have  been  even  worse  had  a  mild  winter  come  before. 

Another  and  more  important  point  concerning  the  influence  of  weather, 
brought  out  by  the  1878  circular,  was,  do  the  worms  flourish  most  in  a 
wet  or  dry  season  I  In  the  answers  to  this  question  great  unanimity 
was  found.  With  but  few  exceptions,  the  general  opinion  seems  to  hfe 
that  wet  years  are  the  most  disastrous  caterpillar-years. 

This  fact  (for  such  it  undoubtedly  is)  has  been  always  accounted  for 
by  the  fact  that  wet  weather  produces  a  rank  and  succulent  weed,  of 
superior  nourishing  power  to  one  dwarfed  and  dried  by  continued 
drought,  and  by  the  fact  that  in  hot  dry  weather  many  worms  are 
actu&y  killed  by  the  heat  of  the  sun  and  by  the  oven-like  heat  of  the 
earth  when  marching  is  attempted. 

Another  point,  intimately  connected  with  this  last,  is  the  one  that  Uie 
low,  damp  parts  of  a  fldd  are  the  ones  where  the  worms  always  appear 
ftret  in  spring.  This  may  be  accounted  for  by  the  probable  fact  tiiat  on 
damp  pailis  of  a  plantation  the  early  cotton  grows  faster  than  on  the 
drier  parts ;  nectar  is  earlier  secreted  from  the  foliar  glands :  the  hiber- 
nating moths  are  attracted  by  the  nectar  to  that  part  of  the  field,  and  con- 
sequently more  eggs  are  there  laid. 

Botji  of  these  facts  have,  however,  been  accounted  for  by  a  plausible 
theory,  first  publicly  put  forth  by  Mr.  N.  A.  Davis,  of  Cherokee  Goontyi 
Texas,  in  1866  or  1807,  and  which  is  as  follows :  The  ants  which  are  ao 
numerous  in  cotton  fields  destroy  many  eggs,  young  larvae  and  impae  of 
AUiia.  These  ants  abound  most  in  dry  lands,  hence  in  such  lo^Uties 
the  worms  are  not  permitted  to  multiply  to  so  great  an  extent  as  in  wel 
lands.  On  the  other  hand,  in  wet  seasons  the  ants  are  kept  in  aheok, 
and  consequently  the  worms  multiply  greatly. 

Mr.  Davis  draws  the  following  practical  conclusions : 

Let  no  wet  lands  be  planted  on  whicli  the  ant  cannot  live,  nor  let  the  highlands  be 
plowed  while  wet  to  destroy  the  ant,  and  I  am  persuaded  that  the  cotton  crop  will 
neyer  be  destroyed  by  the  worm  again.  The  observance  of  these  f^cts  will  do  -man 
than  all  the  poisons  discovered  and  all  the  poison-distributers  combined  to  protect 
the  planter  in  his  toil  and  guarantee  him  the  rewards  .of  hia  hands. 

Almost  simultaneously  with  the  letter  fix)m  Mr.  Davis  in  one  extreme 
of  the  cotton  belt  came  a  communication  from  Mr.  J.  0.  Brown,  of  TVilIefc. 
Barnwell  County,  South  Carohna,  the  other  extreme,  expressing  ahnosc 
precisely  the  same  views.    Mr.  Brown  introduced  this  in  his  reply  to  the 
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1878  drcalar,  Tv^hiok  he  had  retained  nntil  this  time  to  make  further 
obeervatio]is«    He  says : 

The  common  ant  maintains  an  equilibrium  wlien  it  is  not  too  iref.  The  ant  will 
destroy  tbo  eggs  unless  the  rainy  weather  keeps  it  in  its  retreat.  This  is  the  reason 
that  ft  dry  season  is  never  a  caterpillar  one. 

Upon  receiving  this  we  wrote  to  Mr.  Brown  for  farther  particulars, 
snd  received  the  following  reply : 

Dkab  Sir:  In  answer  to  yours  of  the  29th  instant  in  relation  to  cotton-worm  and 
whether  the  common  ants  wore  destructive  to  it,  would  reply  that  I  have  observed 
the  ant  on  the  cotton  plant  and  apparently  seaching  it  for  prey.  During  sunny 
'weather  they  are  numerous,  every  cotton  plant  having  several  crawling  over  it,  and 
they  do  destroy  the  eggs  of  the  cotton- worm,  for  I  have  seen  them  stop  as  soon  as  they 
Mune  aeroes  them  and  oat  and  carry  them  away.  In  wet  weather  the  ant  haB  retreated 
to  its  quarters  and  few  can  be  found  anywhere  in  the  cotton  field,  and  the  caterpillan 
have  undisturbed  opportunity  to  multiply  and  increase. 

We  have  the  worm  here  now  in  force,  and  would  be  greatly  damaged,  but  its  first 
appearance  was  two  weeks  too  late.  And  I  have  noticed  that  my  theory  of  the  ant 
has  had  additional  substantials  for  its  support,  for  during  four  or  five  gunny  daya 
there  is  a  decided  increase  and  activity  on  the  part  of  the  ant  and  a  marked  decrease 
of  the  same  on  the  part  of  tho  worm. 
Yours,  respectfully, 

JAMES  C.  BROWN. 

WiLisT,  Barnwill  County,  South  Carolina. 

This  same  idea  is  again  expressed  by  Mr.  Douglass  M.  Hamilton,  of 
Saiut  FrancisviUe,  La.,  in  his  report,  in  which  he  says :  "  Ants  of  many 
kinds  are  found  preying  on  them  in  good  weather ^  hut  not  in  body  and  this 
is  the  reason  given  why  the  worm  increases  so  much  faster  in  rainy,  wet 
weather  than  in  dry  and  fair  weather." 

Mr.  Wm.  Y.  Keary,  of  North  Bend,  Oheneyville,  parish  of  Eapides^ 
Lonisiana,  December  17, 1877,  in  writing  to  J.  Curtis  Waldo,  says :  "The 
cotton-caterpillar  requires  a  wet  season  to  accumulate,  as  such  weather 
18  destructive  to  its  natural  enemy,  the  ant,  and  also  an  insect  called 
the  ichneumon,"  &c. 

The  following  extracts  from  Mr.  Trelease's  note-book  are  of  interest  in 
this  connection : 

September  10,  1879.— On  the  second  place,  where  100  acres  are  eaten  oat  entirely,  I 
find  thousands  of  nearly-grown  aletias  crawling  in  every  direction.  In  wet  places 
they  are  not  so  much  molested  hy  ants,  for  there  are  few  of  these ;  but  on  dry,  sandy 
{daces  I  find  ants  killing  many  larvae.  •  •  •  Can  it  be  that  aletia  first  appears  in 
wet  places  because  the  ants  are  not  so  numerous  there  as  on  high,  sandy  plaeesf 
£arlv  I  found  caterpillars  on  both  bottom  and  ridge  land.  Were  not  most  of  the  lat- 
ter killed  T  This  theory  must  be  taken  in  connection  with  that  of  the  nectar,  for 
c«rtainly  there  are  more  eggs  laid  in  wet  CTonnd.  Can  it  not  be  that  this  is  putly 
due  to  the  fact  that  more  moths  are  excluded  in  such  places  and  lay  their  eggs  without 
leaving  them  f 

The  one  sentence,  ^^  Early  I  found  caiermttars  on  loth  l>ottom  and  ridge 
ktndsj^  forms  a  strong  argument  for  Mr.  Davis's  theory. 

And  now  as  to  our  own  conclusions :  If  it  can  be  shown  that  the  num- 
ber of  cotton-worms  actually  killed  by  the  ants  is  as  great  as  stated  by 
the  upholders  of  tho  theory,  then  there  can  be  no  doubt  but  that  it  ac- 
ccMints  for  observed  facts.  But  what  evidence  we  have  collected  as  to 
the  efScacy  of  the  ants  as  destroyers  of  the  cotton- worm  seems  hardty 
sufficient  to  warrant  us  in  unqualifiedly  supporting  so  broad  a  theory. 
We  can  safely  say,  though,  that  the  agency  of  the  ants  is  one  of  the 
prominent  factors  in  bringing  about  the  dry-weather  scarcity  or  wet- 
weather  abundance  of  the  cotton-worm.  The  most  important  time  for 
the  ants  to  be  pursuing  their  good  work  is  among  the  early  broods  of 
worms — in  ]\ray  and  June.  Every  worm  MUed  at  this  time  saves  the 
ootUm  from  hundreds  later.    The  numbers  of  individuals  in  the  earUer 
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broods  are  Bmall,  and  more  appreciable  work  can  then  be  done.  Later 
in  the  season  the  abundance  of  the  worms,  if  they  have  been  protected 
by  wet  weather  earlier,  is  so  marked  that  an  ordinary  change  of  the 
weather  has  small  influence  over  them. 

The  law,  then,  which  we  should  lay  down  for  the  influence  of  weather 
upon  the  cotton-worm,  taking  all  evidence  into  consideration,  would  be, 
A  mild  winter,  followed  by  a  rainy  May  and  June,  will  usually  bring  a 
destructive  "  third  crop''  of  the  worms,  while  an  opposite  state  of  Sie 
weather  will  be  more  likely  to  bring  about  comparative  exemption. 

^  NATURAL   ENEMIES    OF    THE    COTTON-WORM, 

Prior  to  any  remarks  upon  remedies  comes  naturally  a  discussion  of 
this  subject,  for  the  encouragement  of  the  natural  enemies  of  any  inju- 
rious insect  is  the  flrst  remedy  that  suggests  itself.  In  order  to  pursue 
this  subject  to  the  best  advantage,  it  will  be  necessary  to  divide  it  into  two 
heads — vertebrate  and  invertebrate  enemies. 

VERTEBRATE  ENEMIES. 

Of  mammals  but  five  have  been  observed  to  devour  the  cotton-worm 
in  any  of  its  stages,  although,  without  doubt,  several  others  have  the 
habit.  These  are  three  domestic  and  two  wild — ^hogs^  dogs,  and  catB|  and 
ooons  and  bats. 

The  destruction  of  cotton-worms  by  the  domestic  mammals  being  only 
an  exceptional  occurrence,  and  then  very  limited  in  extent^  we  wUl  not 
dwell  upon  it. 

One  of  the  most  effective  mammalian  enemies  of  the  cotton- worm  is 
the  common  ^Heather- winged  bat"  (Vespertilio  /^.).  This  animal  has 
often  been  observed  to  catch  the  moths  on  the  wing  at  night,  and  Mr. 
Trelease  observed  many  bats  around  the  jujube  trees  on  which  the  moths 
were  collected  at  night,  repeatedly  darting  under  and  each  time  catch- 
ing a  moth.  It  is  hard  to  estimate  the  amount  of  good  which  is  aocom- 
Sl&hed  in  this  way,  as  with  each  female  moth  is  usually  destroyed  some 
undreds  of  embryo  worms. 

We  have  the  testimony  of  Mr.  E.  B.  Dunlap,  of  Boligee,  Ala^  as  to 
eaans  eating  the  worms.  It  is  probable  also  that  both  skunks  and  opos- 
sums do  some  good  in  the  same  way. 

Our  list  of  birds  is  a  longer  one.  It  is  probable  that  the  planters  in 
general  do  not  sufficiently  appreciate  the  amount  of  good  which  birds 
as  a  class  do  for  them ;  and  there  are  many  who  at  this  late  date  insist  that 
no  bird  will  touch  the  cotton-worm. 

From  multiplied  e\idences  it  seems  clear,  notwithstanding  contrary 
reports,  that  much  can  be  done  toward  the  extermination  of  this  pest 
with  the  aid  of  domestic  fowls  where  poisons  are  not  used ;  the  latter 
contingency,  of  course,  rendering  it  necessary  to  carefully  isolate  the 
fields  from  poultry. 

And  now  let  us  turn  from  the  consideration  of  domestic  birds  to  that 
of  wild  birds.  It  has  long  been  noticed  that  the  cotton  near  the  edge 
of  the  field  where  there  were  trees  and  bushes  was  not  eaten  by  tihe 
worms,  and  this  we  can  safely  ascribe  to  the  good  offices  of  birds.  In 
many  parts  of  the  South  the  amount  of  good  performed  by  these  little 
friends  of  the  planters  is  not  appreciated,  and  they  are  shot  indiscrimi- 
nately by  the  ignorant  ft^edmen  and  others.  The  subject  as  to  what 
particular  species  destroy  the  worms  has  been  studied  but  littte  hi  this 
investigation,  and  we  are  obliged  to  rely  upon  the  reports  of  corre- 
spondents.   From  these  we  have  gathered  the  following  partial  list: 
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1.  The  pMnted  bunting  or  nonpareil  {Cyanospiza  evris^  Linn.).  This 
bird  was  foond  nesting  on  cotton  at  Macon  Station,  6a.,  and  as,  accord- 
ing to  tiie  best  authorities,  its  food  is  to  a  great  extent  insects,  it  may 
safely  be  put  down  as  a  destroyer  of  the  cotton-worm. 

2.  The  indigo  bird  {Cyanospiza  cyanea^  Baird).  Observed  by  Mr.  Tre- 
lease  to  destroy  the  cotton- worm. 

3.  The  mocking-bird  (Mimus  polyglottus^  Linn.).  This  bird,  whose  food 
consists  principafiy  of  insects,  has  been  reported  from  all  over  the  South 
as  being  a  great  cotton-worm  eater. 

4.  The  bluebkd  {Sialia  sialis,  Baird).  The  food  of  this  bird  also  con- 
sists principally  of  insects,  and  it  has  often  been  seen  to  destroy  the 
eottCMa-worm. 

5.  The  rice-bird,  or  bobolink,  or  reed-bird  {Dolichonyx  oryztvorusj  Swain- 
son),  is  reported  by  Professor  Willet  to  feed  upon  the  cotton-worm. 

6.  The  "yellow  oriole''  {Icterus  baltimoref)  has  been  seen  by  Mr.  G. 
W.  Smith- Yaniz,  of  Canton,  Miss.,  in  numbers,  devouring  the  cotton- 
worm. 

7.  The  "  yellow-jacket "  ( Chrysomitris  triatis  f  Bonap.).  This  is  a  popu- 
lar name,  which  is  extremely  Indefinite^  and  cannot  be  found  among  the 
popidar  names  adopted  by  modem  ornithologists.  It  may  refer  to  the 
eommon  yellow-bird,  or  thistle-bird,  or  American  goldfinch. 

8.  Hie  bee-martin  or  king-bird  {Tyrannus  caroUnensiSj  Baird).  This 
bird,  which  feeds  almost  exclusively  on  winged  insects,  is  perhaps  the 
ofkeoiest  quoted  as  a  cotton-worm-moth  destroyer  of  all  birds.  It  is, 
aoGording  to  one  correspondent,  a  common  sight  to  see  them  darting 
about  a  field  towards  dusk,  catching  the  moths  on  the  wing  or  search- 
ing for  them  under  the  leaves. 

9.  The  bam-swaUow  [Hirundo  horreorumj  Barton).  This  bird  also  has 
been  observed  to  catch  the  moth  on  the  wing. 

10.  The  night-hawk  or  buU-bat  {Chordeilea  Virginianus)  has  been  often 
seen  to  catch  adult  Aletia  on  the  wing  at  dusk. 

IL  Bed-wing  blackbird  (Agelaius  plicBnicuSj  Yieillot).  These  birds 
destroy  immense  numbers  oi  the  cotton- worms. 

12.  Cow  blackbird  (Molothoris  pecoris^  Swainson). 

13.  Bain-crow  or  yellow-billed  cuckoo  (Coccygtis  Amenca/nus^  Bonap.). 
**The  rain-crow  fe^s  voraciously  on  them"  (W.  A.  Harris,  Isabella, 
Worth  County,  6a.).  All  through  Georgia  and  Alabama  this  bird  is  fiurst 
m^ition^  in  answer  to  the  question,  ^^  What  birds  feed  on  the  cotton- 
worm  t*^ 

14.  Loggerhead  or  Southern  shrike  {GoUuris  ludovioianm^  Baird). 

15.  The  field  sparrow  {Spizella  fusilla). 

16.  The  chipping  sparrow  (Spizella  socialis), 

17.  The  song  sparrow  {Melospiza  melodia). 

18.  The  lesser  sap-sucker  (PicMs  pubescens,  Linn.). 

19.  The  wild  turkey  {Meleagris  gallopavo  var.  gallopavo).  Concerning 
this  bird  Mr.  Trelease  says :  *' Wild  turkeys  frequent  Mr.  Melton's  plan- 
tation in  search  of  the  caterpillar,  and  the  plantation  is  covered  with 
their  tracks.  They  are  seen  here,  and  I  believe  they  have  been  seen 
catching  the  worms."  Mr.  P.  D.  Bowles  says:  "The  wild  turkey  has 
been  known  to  feed  upon  them  in  the  field  near  the  swamps,"  and  Mr. 
J.  N.  Gilmore  remarks,  "  The  wild  turkey  is  particularly  fond  of  them." 

20.  The  quail  (Ortyx  VirginianuSj  Bonap.)  feeds  upon  the  cotton- worm, 
according  to  Professor  Willet. 

21.  Partridge,  ruffed  grouse  or  pheasant  {Banasa  umMlus^  var.  timbel- 
biSy  Stephens). 
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22.  Piuirie  chicken,  prairie  hen,  or  pinnated  gFOuse  (CupidoniacupidOj 
var.  cupidOj  Baird). 

The  great  majority  of  our  correspondents  replied  that  "all  birds"  or 
"all  insectivorous  birds"  cat  the  worms,  without  specifying  the  kind, 
and  the  list  is  made  up  of  the  commoner  species  which  are  incidentally 
mentioned,  and  may  therefore  be  accepted  as  containing  the  names  of 
those  birds  which  perhai)S  do  the  most  good.* 

The  good  will  with  which  the  native  sparrows  destroy  the  cotton- worm 
and  the  reported  efficacy  of  the  English  sparrow  in  ridding  the  Northern 
cities  of  the  canker-worm  have  led  many  Southern  planters  to  believe 
firmly  in  the  feasibility  and  advisability  of  introducing  this  latter  bird 
upon  the  Southern  plantations.  And  we  have  received  many  letters 
urging  us  to  experiment  in  this  direction,  but  we  felt  that  the  subject 
should  be  carefully  looked  at  on  all  sides  before  taking  the  course  desired 
by  our  correspondents.  In  the  special  report  we  quoted  the  more  im- 
portant discussions  of  the  sparrow  question  which  have  been  published 
in  this  country.  In  this  place  we  can  only  state,  in  a  few  words,  the 
facts  brought  out  by  these  discussions. 

Although  a  few  observers  are  favorably  disposed  to  the  English  spar- 
rows, nearly  all  of  the  American  ornithologists  unite  in  asserting  their 
belief  that  the  introduction  of  this  bird  was  a  gieat  calamity.  The 
grounds  for  this  belief  have  been  stated  as  follows :  t 

1.  They  neglect  entirely,  or  perform  very  insufficiently,  the  business  they  were  im- 
ported to  do.  In  spite  of  some  good  semce  at  one  season  of  the  year  in  a  few  par- 
Uoalar  localities  against  some  particular  kinds  of  insects,  the  state  of  our  ahade-treef 
rwnains  substantially  as  it  was  before  their  introduction.  Some  of  the  decrease  of 
noxious  insects  at  times  is  due  to  their  periodical  decrease,  with  which  the  sparrows 
have  nothing  to  do ;  and  in  spite  of  assertions  to  the  contraiy,  people  are  stiU  scraping 
trees  and  stm  employing  the  usual  defenses  against  insects  in  precisely  those  places 
where  it  was  said  that  the  sparrows  had  done  the  business. 

8.  They  attack,  harass,  fight  against,  dispossess,  drive  away,  and  sometimes  act- 
nally  kill  various  of  our  native  birds  which  are  much  more  insectivorous  by  nature 
than  themselves,  and  which  might  do  us  better  service  if  they  were  equally  encouraged. 

3.  They  oommit  great  depredations  in  the  kitchen-garden,  the  orchard,  and  the 
grain-field. 

4.  They  are  personally  obnoxious  and  unpleasant  to  many  persons. 

5.  They  have,  at  present,  practically  no  natural  enemies  nor  any  check  what- 
ever upon  limitless  increase.  This  would  be  undesirable,  even  in  the  case  of  the 
most  desirable  birds ;  as  the  case  stands,  we  are  repeating  the  hiatory  of  the  white  weed  and 
th§  Norway  rat,  t 

The  discussions  to  which  we  have  referred  bore  upon  the  desirability 
of  introducing  this  bird  into  the  Northern  cities.  For  our  present  pur- 
pose there  are  other  points  to  be  considered,  the  most  important  of 
which  is  that  this  species  would  probably  not  stay  in  the  cotton  fields  if 
it  were  introduced  there,  as  it  prefers  to  live  in  cities.  This  point  has 
been  verified  by  experience.  A  year  or  so  since  the  sparrows  were  in- 
troduced into  Bibb  County,  Georgia,  with  a  view  of  destroying  the  cot- 
ton-worms; but  they  almost  immediately  forsook  the  plantations,  and 
were  last  year  seen  nesting  about  a  church  in  the  city  of  Macon.  Ke- 
ports  have  also  reached  us  of  the  attempted  colonization  of  this  bird  in 


•In  the  special  report  there  is  given  a  list  of  the  insectivorous  birds  occurring  in 
the  cotton  belt.  This  list  was  prepared  by  Mr.  Robert  Ridgoway,  ornithologist  to  the 
Smithsonian  Institution. 


tSee  paper  by  Dr.  Elliott  Coues,   American  naturalist,  August,  1878,  quoted  in 
Special  Report,  pp.  152-155. 
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parts  of  the  cotton-growing  regions  of  Texas.  The  persons  who  carried 
this  plan  out  did  not  learn  from  experience  of  the  bad  habits  of  the  spar- 
row for  the  simple  reason  that  he  would  not  stay.  In  a  very  short  time 
after  their  importation  in  considerable  numbers,  hardly  a  sparrow  was 
to  be  found  in  the  State.  Persons  interested  in  the  experiment  believed 
thatthe  climate  was  too  warm,  and  suggested  as  the  only  means  of  bird  re- 
lief the  importaition  of  some  South  American  sparrow  of  similar  habits. 
We  very  much  doubt,  however,  if  any  bird  could  be  introduced  which 
would  prove  a  greater  blessing  than  any  one  of  many  birds  indigenous 
to  the  cotton  States,  if  equally  encouraged.  My  own  advice  is,  after 
careful  consideration  of  the  subject,  cultivate  and  protect  the  native 
birds,  and  drop  all  thought  of  the  English  sparrow  for  the  present. 
Protect  the  native  insectivorous  birds,  by  putting  a  stop  to  their  destruc- 
tion by  ignorant  individuals  and  by  birds  of  prey.  There  are  two  birds 
in  particular  which  should  always  be  killed  on  sight.  These  are  the 
Wuejay  and  the  cow-bird.  We  quote  from  Professor  Aughey  concern- 
ing tiLese  two  bad  characters : 

Among  the  birds  most  hostile  to  birds  are  the  blue -jays.  They  rob  the  nests  of 
other  birds  of  their  eggs.  Wantonly  they  often  kill  even  the  young  and  throw  them 
oat  of  the  nest.  The  increase  of  jays  is,  therefore,  incompatible  with  the  general  in- 
ereaae  of  insectivorous  and  other  small  birds,  especially  of  those  that  nest  on  trees  and 
BhmbB.  It  is  hard  for  the  naturalist  to  give  up  such  a  dandy  among  birds,  but  as  ho 
18  only  a  blackleg  in  fine  clothes,  the  feathered  tribes  are  healthier  and  safer  without 
his  society. 

Pezhsps  no  bird  causes  such  wholesale  destruction  among  birds  as  the  cow-bird. 
Its  habit  of  laying  its  eggs  in  the  iicsta  of  other  birds,  one  only  in  a  nest,  and  leaving 
them  to  be  hatch^  out  and  nourished  by  the  foster  parents,  to  the  destruotion  of  their 
own  kind,  merits  banishment  aud  death.  Even  crows  and  magpies  do  much  less 
baim  to  other  birds  than  jays  and  cow-birds. 

In  addition  to  doing  away  with  these  active  enemies  of  the  insect- 
ivorous birds,  the  latter  should  be  encouraged  in  every  i)ossible  way  to 
nest  around  plantations.  For  the  martins,  native  sparrows,  and  others 
that  will  make  use  of  artificial  nesting  places,  boxes  should  be  provided, 
if  possible.  Children  should  be  taught  to  protect,  not  to  destroy  them, 
and  a  general  sentiment  in  favor  of  birds  should  be  established.  Not  only 
would  the  cotton- worm  suffer,  but  a  good  step  will  have  been  taken 
towards  releasing  the  planter  from  the  tyranny  of  his  other  numerous 
insect  enemies. 

Among  reptiles,  several  varieties  of  lizzards  have  been  reported  by 
correspondents  as  eating  cotton-worms,  but  none  have  mentioned  names 
or  forwarded  specimens,  so  we  are  unaole  to  give  specific  names.  Land 
turtles  are  also  reported  to  be  fond  of  the  worms,  and  as  might  naturally 
be  expected,  the  common  toad  is  said  to  feast  upon  them. 

XNVEETEBEATE  ENEMIES. 

The  invertebrate  enemies  of  the  cotton-worm  are,  with  the  exception 
of  the  spiders,  aU  true  insects.  These  enemies  may  be  divided,  for  the 
sake  of  convenience,  into  those  predaceotis  and  those  j^aro^i^io  upon  the 
cotton-worm  in  one  or  another  of  its  stages.  ♦ 

•The  use  of  these  two  words  in  contradistinction  the  one  to  the  other  is  to  be  dep- 
recated;  under  ordinary  circumstances,  from  the  fact  that  they  are  not  suMciently 
definitely  limited  in  their  meaning,  and  that  there  are  many  insects  which  it  would 
bedifiSisult  to  designate  by  the  ofte  word  or  the  other.  In  the  present  case,  however,  no 
such  difficulty  occurs,  and  wo  adopt  the  termQ  ^edaccoua  slu^  parasitic  as  affording  the 
most  convenient  division  of  this  head. 
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Spiders  {Araneida). — That  the  numerous  spiders,  always  to  be  fouad 
about  cotton  fields,  do  a  considerable  amount  of  good  in  capturing  the 
cotton- worms  and  the  cotton-moths  cannot  be  doubted.  The  jumping 
spiders  (Attides)  destroy  many  young  larvae  and  occasionally  are  able  to 
capture  a  moth.  Plate  IX,  fig.  5  represents  a  species  which  was  observed 
by  Mr.  Trelease  to  prey  upon  the  cotton-worm. 

The  large  nesting  spiders  {Upeirides)^  of  which  the  commonest  species 
through  the  Southern  cotton  fields  is  Argiope  riparia  {Epeira  riparia  of 
older  authLors),  catch  the  moth  in  their  webs. 

A  common  and  doubtless  a  beneficial  species,  which  I  observed  upon 
the  cotton  plant  in  Alabama,  is  a  large  pale-green  spider,  with  long  spiny 
legs  (Oxyopea  viridans),    (See  Plate  IX,  fig.  6.) 

Clubiona  pallem  was  found  nesting  in  cotton  quite  abundantly.  They 
fold  the  cotton  leaves  in  much  the  same  manner  as  do  the  cotton- worms, 
forming  thereby  a  sort  of  basket,  in  which  they  deposit  their  eggs. 
They  may  at  once  be  distinguished  from  the  Aletia  web  by  the  wUte- 
ness  of  the  silk  of  the  former. 

Among  the  smaller  species  which  have  been  noticed  upon  the  plant 
among  the  young  worms  may  be  mentioned  Atttis  fasciatuSy  Theridium 
globosvmj  Theridium  funebre^  Epeira  stellata^  Sinyphia  commwniSy  Tetror 
gnata  extensaj  Metha  sp.,  and  Xystictts  sp.  * 

Of  the  true  insects  that  prey  upon  the  eggs,  larvae,  or  adult  of  Aletia 
argillaceay  some  36  species  have  been  observed  by  the  correspondents 
and  observers  of  the  department.  Of  these  we  shall  speak  in  their 
regular  scientific  order,  beginning  with  those  belonging  to  the  Keur- 
OPTERA,  the  lowest  order  of  insects. 

Aphis  lions  {Neur.j  gen.  Chrysopa).  The  aphis  lions  are  the  larvae  of 
the  "golden-eyed  lace- wing  flies'' — insects  with  slender  bodies  and  ex- 
tremely delicate,  gauze-like  wings.  Their  color  is  usually  green  and 
their  eyes  golden  (represented  in  all  stages  in  Plate  LX,  figs.  7  and  8.) 
Upon  being  disturbed,  they  emit  a  disagreeable,  fetid  odor.  Their  eggs 
are  white  and  are  supported  by  long  foot-stalks,  as  shown  in  the  figure, 
usually  upon  plants  infested  with  plant-lice.  The  larvae  are  active  and 
extremely  voracious.  There  are  two  or  more  broods  in  the  course  of 
the  summer,  and  the  last  brood  winters  in  the  chrysalis  state,  protected 
by  a  compact,  round,  whitish  cocoon. 

Hiese  aphis  lions  are  abundant  upon  the  cotton-plant  throughout  the 
summer,  and  in  the  early  part  of  the  season  do  the  plantears  much  good 
by  destroying  the  cotton-aphides  in  large  numbers.  Later  in  the  sea- 
son they  devour  the  eggs  and  newly-hatched  larvae  of  the  cotton-moth. 

MosQUiTo-HAWKS,  Dragon-Flies,  or  Devil's  Darning-needles 
(Neur.y  Fam.  Lihellulidae), — These  insects,  in  the  adult  stage,  are  so  well 
known  as  not  to  warrant  description.  The  eggs  are  laid  in  the  water, 
either  indiscriminately  dropped  or  deposited  around  the  stem  of  some 
aquatic  plant.  The  larvae  are  predaceous,  living  upon  other  aquatic 
insects.  The  habits  of  the  perfect  insects  are  also  predaceous.  (We 
figure  (Plate  X,  fig.  1)  one  of  the  most  common  species,  Libelula  trinuw- 
ulata.)    They  catch  and  eat  numbers  of  insects  upon  the  wing. 

In  the  next  order,  Orthoptera,  we  find  but  one  insect  which  preyB 
upon  Aletia  argillacea;  although  in  parts  of  Texas,  according  to  Mr. 
Schwarz,  the  planters  insist  that  the  grasshoppers  eat  the  cotton-worm! 

The  Eeai^-hoiise,  C  amel-cricket,  or  Devh.'s  Riding-horse  (Man- 

•  The  determinations  of  the  spiders  mentioned  in  this  report  were  made  by  Mr. 
George  Marx,  of  this  department. 
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lit  O€arolina).  As  useftil  an  insect  as  occors  in  the  Southern  States 
is  known  by  the  above  popular  names  in  different  localities.  Its  food 
consists  entirely  of  other  insects,  which  it  approaches  stealthily  and 
sefases  with  its  powerful  spined  forelegs.  The  amount  of  good  which  it 
^168  in  thus  destroying  noxious  insects  is  hard  to  estimate.  The  capacity 
of  eacdi  individual  can  be  seen  from  the  fact  that  in  one  night  a  single 
fbmale  has  been  known  to  kill  and  devour  eleven  Colorado  potato-beetles, 
leaving  only  the  wing-eases  and  parts  of  the  legs.*  The  only  objection 
to  thaa  seems  to  be  that  they  are  not  sufficiently  discriminating  in  choos- 
ing tiieir  prey,  and  benefichd  as  well  as  noxious  insects  suffer  from  their 
attacks.  They  seem  to  be  especially  fond  of  one  another,  and  after  sex- 
ual union  the  female  frequently  devoursthe  male.t 

The  mantis  winters  in  the  egg  state  and  its  pecular  egg-masses  (see 
Plate  X,  fig.  2)  are  abundant  and  conspicuoiis  upon  tree  twigs  through- 
out the  winter. 

The  next  order,  Hemiftera,  contains  several  hard-working  cotton- 
worm  enemies. 

Ths  Spined  SoLDiER-sua  {Arma  [Podisus]  spinosa  Dallas).— This 
insect  (Plate  X,  fig.  3)  is  a  most  useful  one  from  its  usual  cannibalistiG 
habits.    Dr.  Phares  says,  in  answer  to  question  6  a  of  the  1878  circular : 

Many  are  said  to  do  bo,  of  which  I  cannot  testify ;  bnt  for  the  foUowing  I  can; 
Soldienhlmgs  pierce  the  caterpillar,  sack  their  joices.  and  thus  destroy  tiiem  (see  illns- 
tmtlTe  plate,  Knral  Carolinian,  Angost.  1870,  p.  6^).  The  soldier-bog  presents  his 
lanoe,  moves  deliberately  and  steadily  along  tin  the  caterpillar  is  impaled. 

Specimens  were  also  received  from  Mr.  Trelease,  with  the  remark  that 
he  had  observed  them  on  several  occasions  to  kill  the  cotton- worm. 

The  Obeen  SoLDiEB-Bna  {Raphigctsier  [Nezara]  hilaris  [PennsyJ/vor 
nious  of  Fitch.]).    (Plate  X,  fig.  4.) 

This  insect  was  figured  by  Mr.  Glover  in  his  report  on  Cotton  Insects 
(Bept.  Dept.  of  Agri.,  1855,  PI.  YIII,  fig.  5,  p.  93),  and  in  the  text 
spoken  of  as  piercing  cotton-bolls  and  sucking  the  sap.  Mr.  Bailey, 
of  Monticello,  Fla.,  is  given  as  authority  for  the  statement.  It  was 
said  to  be  very  abundant  in  the  cotton  fields. 

Ckmceming  its  killing  the  cotton- worm.  Professor  Willet,  in  a  recent 
letter  to  this  department,  has  the  foUowing : 

A  word  about  an  enemy  to  the  cotton- worm.  At  Montoznma.  Macon  Connty, 
Georgia.  September  20,  when  collecting  cotton-worms  (AleUa  argiUcoea)  for  experi- 
ments, I  saw  one  extended  in  the  air  horizontally  from  a  cotton  leaf,  holding  on  only 
by  his  two  anal  feet  and  contorting  his  body  about  as  if  in  groat  pain.  On  examina- 
^cm,  I  found  a  plant  bug  had  pierced  him  about  the  anus  and  was  quietly  sucking  his 
inioes.  I  had  no  vial  nor  box,  and  could  only  drop  them  in  the  basket  with  other 
laryn.  The  next  morning  I  found  the  caterpillar  dead ;  but  the  bus  was  not  to  bo 
found.  I  think,  from  the  hurried  sight  I  ^ot,  it  is  what  Qlover  calls  tne  green  Plant 
Bog,  Plate  VllI,  fig.  5.  A  gentleman  living  there  told  me  he  saw  anouier  cotton- 
if  orm  impaled  in  its  side  by  a  similar  bug. 

It  wonld,  of  course,  be  unsafe  to  accept  the  identity  of  the  insects 
upon  such  insuf&cient  grounds,  but  it  is  probable  that,  if  not  the  same, 
Mr,  Willet's  insect  was  an  allied  species  of  Baphigaster.  We  have  Mr. 
Glover's  authority  that  either  hilaris  or  a  closely  allied  species  is  pre- 
daceous  upon  the  Colorado  potato-beetle.  It  is  probable  also  that  the 
same  insect  is  meant  by  several  of  our  correspondents,  who  enumerate 
"  green  chinches''  as  among  the  enemies  of  the  cotton-worm. 

The  Thick-thighed  Metapodius  {Acatithocephala  [Metapodius]  femo- 

^     ^'     '  ■■  '     ■-      ■^»  — -  I  ■  ■  ■  I  M^.    ■     ■■        ■  —  ,  M  ■■■■■■■!  — ^^i—  ■ 

*  See  First  Missouri  Entomological  Report,  p.  169  (1869). 
t  See  Packard's  Guide  to  the  Study  of  Insects,  p.  575. 

19  AG 
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rata,,  Fab.,  Rhinuchus  nasultis  of  Say). — Concerning  the  occurrence  of 
this  in«ect  in  the  cotton-field,  Mr.  Glover  said,  in  1866 : 

Those  insects,  tlioufrh  somewhat  uumerous,  were  never  observed  to  sock  the  sap 
fpoin  the  bolls,  yet  ft  would  be  well  to  iuvestigate  their  habits  more  minutely  before 
deci(Uu|7  whether  they  are  iujnrioas  or  uot. 

Tho  following  short  account  of  the  insect  is  from  the  department  reixort 
for  1875,  p.  129 : 

Acanthocephala  {Metapodius)  femorata^  so  called  from  its  swollen,  spiny  thighs,  is  a 
large  rcxidisli-brown  or  blackish  insect,  quite  abuudaiit  in  the  Southern  cotton  fields. 
It  is  very  slow  in  its  motions,  and  appears  to  be  fond  of  basking  in  the  snn.  Ilie 
thighs  are  strongly  developed  and  spiny,  especially  on  the  under  side,  while  the 
shanks  have  broad  thin  plate  or  leaf-like  projections  on  their  sides,  which  give  these 
insects  a  very  peculiar  appearance.  The  eggs  are  smooth,  short,  oval,  and  have  been 
found  arranged  in  beatls  like  a  necklace  on  the  leaf  of  white  pine.  The  full-p^wn 
insect  is  said  to  injure  cherries  in  the  Western  States  by  puncturing  them  with  its 
beak  and  sucking  out  the  juices,  thus  proving  it,  at  least  in  one  instanoe,  to  be  a 
feeder  on  vegetable  substances. 

Its  importance  to  the  cotton  planter  is  shown  by  the  following  aceount 
by  Mr.  Trelease : 

Several  bugs  {Hemiptera)  were  seen  to  kill  the  cotton-worm.    Early  in  the  season 

a  at  numbers  of  a  largo  ill-smelling  bug  with  dilated  hind  legs  {Acanthoeepkala 
wata)  were  seen  in  the  weeds  and  shrubbery  about  the  borders  of  the  cotton  fields, 
ng  very  noticeable  on  account  of  its  buzzing  Uight.  After  AUtia  appeared  in  naxv- 
bers,  fewer  of  those  bugs  were  seen,  but  they  were  several  times  seen  to  catch  cater- 
piUars  and  suck  the  juices  of  their  bodies. 

The  full-grown  insect  is  shown  at  fig.  1  of  Plate  XI.  Planters  will 
do  well  to  avoid  destroying  either  these  insects  or  their  eggs. 

The  Devil's floRSB or  Wheel-bug  {rrionoUis cri8tatm^lAxi.'j  Redu- 
viu8  novenariuSj  Say).  (Plate  X,  fig.  5.) — Mr.  Glover,  in  the  1855  re- 
port, mentions  this  insect  as  among  the  few  beneficial  to  the  cotton 
plant.  He  there  mentions  that  he  placed  a  young  specimen  of  JReduvius 
in  a  box  with  ten  caterpillars,  all  of  which  it  destroyed  in  the  short  space 
of  five  hours. 

Concerning  the  general  habits  of  the  insect,  we  refer  the  reader  to  an 
excellent  account  by  Professor  Glover,  in  the  Department  of  Agricul- 
ture Eeport  for  1875,  p.  128. 

For  the  activeness  of  the^  devil's  horse  in  the  cotton  fields  of  the 
South,  many  correspondents  have  vouched,  and  planters  should  treat 
him  like  the  friend  that  he  is. 

The  Rapacious  Soldier-bug  (Sin^a  multispinosa^  De  C^eer,  [Say^ 
Reduvitis  raptatorius]), — This  insect  (Plate  XI,  fig.  2)  is  found  all  over 
the  country,  North  and  South,  preying  upon  all  kinds  of  insects.  Like 
the  last-named  species,  when  young  it  devotes  itself  to  plant-lice,  but 
upon  attaining  its  growth  it  attacks  insects  of  a  larger  size  and  of  mofe 
economic  importance.  In  the  North  it  lias  done  a  good  work  in  destroy- 
ing canker-worms,  Colorado  potato-beetles,  and  other  pests,  and  during 
the  past  summer  they  were  seen  in  considerable  numbers  about  the  co^ 
ton  fields,  engaged  in  killing  the  cotton-wonns. 

According  to  the  editors  of  the  American  Entomologist,  Vol.  I,  p.  207, 
the  eggs  of  the  rapacious  soldier-bug  are  about  the  size  of  a  common 
pin's  head,  arc  laid  in  two  parallel  rows  u[Km  the  bark  of  limbs  or 
twigs,  and  each  c^^i;  is  bordered  round  its  tip  end  with  a  fringe  of  short 
X)rickles. 

When  newly  hatched,  the  young  soldier-bugs  may  be  frequently  found 
in  the  cml  of  the  couiuiou  elm-leaf  plant-louse  (Schizoneura  Americana)^ 
and  also  the  common  apple  aphis  [Aphis  mali\  busily  engaged  in  devour- 
ing the  lice  J  and  it  is  uiore  than  probable  that  in  the  cotton  fields  they 
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will  be  found  preying  upon  the  cotton-lonse  (Aphis  gossypii).  The  fall 
grown  insect  is  shown  at  Fig.  16.  It  is  brownish  in^ color,  wilji  a  reddish 
ateipe  down  the  back  of  the  abdomen.  The  front'  legs  are  greatly  en- 
larged and  powerfully  spined,  euabling  the  insect  to  hold  its  struggling 
prey.  From  these  spines,  and  those  upon  the  head,  it  has  gained  its 
teientific  name,  multispinosa. 

In  addition  to  these  five  hemipterous  insects,  many  specimens  of  a 
small  black  and  red  bug  were  many  times  seen  about  the  pupae  of  Aletia, 
and  were  often  found  within  the  loose  cocoons.  Although  they  were 
never  actually  observed  to  kill  the  chrysalides,  their  presence  is  sus- 
picions, especially  as  upon  examination  their  beaks  were  found  to  be  of 
the  short,  broad,  predaceous  type.  All  of  the  specimens  forwarded  to 
tbe  department  were  of  immature  individuals,  from  which  it  was  impos- 
sible to  ascertain  the  species.  They  were  flat,  nearly  round,  a  trifle  over 
one-tenth  of  an  inch  (S"*"")  in  length.  The  head  and  thorax  were  black ; 
the  abdomen  had  a  broad  red  band  around  near  the  margin,  and  three 
narrow  transverse  white  bands. 

Although  we  have  several  parasites  on  the  cotton- worm  belonging  to 
the  next  order,  Dipteea,  the  only  predaceous  insects  from  this  order 
are  the  Asilus  flies. 

AsiLUS-FLiES  OB  EoBBEK-FLiES  (Dipt.  fam.  AsiUidoe).— The  large 
buzzing  fly,  with  long  slender  abdomen  and  thick  hairy  throat,  is  a 
familiar  sight  in  the  cotton  field  to  the  observing  planter.  A  popular 
name  was  never  more  appropriately  applied  than  that  of  robber-flies 
{^^raubfliegen^^),  given  to  these  flies  by  the  Germans.  Ihey  are  among 
the  most  rapacious  of  insects ;  but  not  only  are  they  as  indiscriminating 
as  other  predaceous  insects,  but  some  species  seem  actually  to  prefer 
beneficial  insects  as  a  steady  diet.  There  is  almost  no  enemy  which  the 
apiarist  fears  more  than  these  **  bee-killers,"  as  some  species  are  termed. 

Mr.  Thompson,  in  an  article  in  the  Kural  World  for  September  12, 
1868,  stated  that  he  had  observed  one  individual  Asilus-fly  to  destroy 
141  bees  in  one  day. 

Three  species  have  been  captured  in  the  cotton  fields  of  Alabama. 
These  are  Urax  apicalis,  Wied.,  Diogmites  discolor^  Lw.,  and  Dionyzias  f 
sp.  By  far  the  most  abundant  species  was  Erax  apicalis^  Wied.  This 
gpedes  (represented  by  Plate  XI,  fig.  3)  varies  from  an  inch  to  an  inch 
and  a  quarter  in  length  (25  to  32"""),  and  has  a  wing  expanse  of  nearly 
an  inch  and  a  half.  The  abdomen  is  black,  with  silvery  markings  above 
and  whitish  below.  The  top  of  the  thorax  is  yellowish-white  and  brown 
above,  as  seen  in  difi*erent  lights.  The  legs  are  spiny  and  light-.brown 
in  color  and  the  face  is  nearly  white.  In  the  summer  of  1878 1  observed 
large  numbers  of  these  insects  flying  around  the  cotton  fields  in  the 
vicinity  of  Selma,  Ala.,  occasionally  darting  to  the  ground  and  s(Mziiig 
some  insect.  With  some  diflSculty  a  specimen  was  captured  while 
engaged  in  sucking  the  juices  of  a  young  grasshopper  {Calopienus  sp.). 

During  the  past  summer  Mr.  Trelease  forwarded  several  of  these 
insects  to  the  department  from  jVIinter,  Dallas  County,  Alabama.  He 
stated  that  they  were  very  abundant  in  the  cotton  fields,  and  had  been 
several  times  seen  to  catch  the  cott-on-moth  on  the  wing  and  devour  it. 
Hie  rapacity  and  the  capacity  of  these  flies  have  been  seen  in  the  statement 
of  Mr.  Thompson  ;  and  even  supposing  each  individual  in  the  southern 
cotton  fields  in  the  course  of  a  day  to  kill  cotton-moths  in  numbon?  that 
shall  seem  sma:ll  in  proportion  to  the  number  of  bees  which  Mr.  Thomp- 
son actually  saw  them  kiU,  we  shall  be  obliged  to  put  them  down  as 
among  the  very  best  friends  of  the  planter.  The  benefits  derived  from 
the  abundance  of  this  insect  will,  however,  be  greatly  detracted  from 
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wherever  bees  are  kept,  and  it  is  also  more  than  probable  that  its  fond- 
ness for  insects  of  this  sort  leads  it  to  kill  "wasps'^  and  "hornets,'^  some 
of  which,  as  will  be  shown  farther  on,  are  very  efficient  enemies  of  the 
cotton-worm.  The  harm  done  in  the  latter  way  is  undoubtedly  more 
than  compensated  for  by  the  cotton- worms  killed,  but  the  former  habit 
is  one  which  cannot  be  condoned,  and  which  quite  effectually  spoils  the 
character  of  these  otherwise  beneficial  insects. 

The  next  order,  Coleopteba,  contains  very  many  predaceous  insects, 
and  more  species  from  this  order  have  been  found  to  prey  upon  the  cot- 
ton-worm t^an  from  any  other. 

TiaEB-BEETLES  {Coleopt,^  fam.  Cincindelidae). — The  Carolina  tiger- 
beetle  (Tetracha  Carolina^  Linn.)  was  mentioned  by  Mr.  Glover  in  the  De- 
partment of  Agriculture  Report  for  1855  (p.  109)  as  among  tbiose  insects 
^^  beneficial  to  the  cotton  plant"  by  destroying  its  enemies.  He  remarks 
that  'Hhis  species"  appears  not  to  be  so  partial  to  the  light  of  tibie  sun 
as  some  other  species,  but  often  conceals  itself  under  stones.  It  is  also 
seen  much  more  frequently  in  the  cotton  fields  during  cloudy  weather, 
toward  evening,  than  in  a  fervid  midday  sun.  Many  specimens  g£  this 
beetle  have  been  forwarded  to  the  department  during  the  past  summer 
from  the  Alabama  cotton  fields :  Dr.  A.  W.  Hunt,  of  Denison's  Landing, 
Peiry  County,  Tennessee,  mentions  it  in  his  Hst  of  insects  preying  upon 
the  cotton- worm.  Plate  XI,  fig.  4,  represents  very  fairly  the  p^^sct 
insect.  It  is  usually  about  three-fourths  of  an  inch  (19°>")  in  leng^,  is 
of  a  brilliant  metallic  color  with  purple  and  croppery  reflections  as 
viewed  in  different  lights.  The  eyes,  legs,  and  mouth  parts  are  of  a  cUrty 
white.  The  Carolina  tiger-beetle  can  at  once  be  distinguished  from  the 
only  other  ISTorth  American  representative  of  the  genus  Tetra4)ha  {T^Vtr- 
ginica)  (see  Plate  XI,  fig.  5)  by  the  comma-shaped  yellowish  mark  at 
the'^end  of  each  wing  cover. 

Other  tiger-beetles  belonging  to  the  typical  genus  Cincindela  are  found 
in  the  cotton  fields  performing  the  same  good  offices.  We  figure  several 
common  species  in  order  to  give  a  general  idea  of  the*group.  At  Plate 
XL  fig.  6,  a  larva  and  several  species  in  the  adult  form  are  shown. 

Gboui^d-beetles  ( Coleoptj  fam.  Carabidae). — Almost  all  of  the  beetles 
belonging  to  this  family  are  carnivorous,  and  the  family  as  a  whole  does 
much  good  by  destroying  injurious  insects.  These  insects  are  to  be  found 
during  the  day  under  sticks  and  stones  and  under  the  bark  of  trees,  from 
which  places  they  go  out  at  night  to  hunt  for  their  prey.  The  larvae  live  in 
similar  situations  and  are  also  nearly  always  predaceous.  The  generali- 
zation is  made  by  Packard  that  they  are  ^'generally  oblong,  broad,  with 
the  terminal  ring  armed  with  two  horny  hooks  or  longer  ^Laments,  and 
with  a  single  false  leg  beneath."  Of  these  beetles  sSl  which  are  to  be 
found  in  the  cotton  fields  will  undoubtedly  lose  no  chance  to  destroy  the 
cotton-worms.  A  correspondent  from  Texas  speaks  of  "the  large  green 
ground-beetle"  as  destroying  the  worms.  These  are,  in  all  probability, 
Calosoina  scrutator ^  Fabr.,  shown  at  Plate  XI,  fig.  8.  According  to  Har- 
ris, this  insect  is  known  to  ascend  trees  in  search  of  canker-worms  and 
similar  insects.  Another  beetle  of  similar  habits  is  Calosoma  caUidumj 
shown  at  Plate  XI,  fig.  7.  Mr.  Glover,  in  the  1855  report,  figures  a  spe- 
cies o{  Harpalvs^  probably  H.  caliginosuSy  Say  (see  Plate  XTT,  figs.  1,  2). 
and  in  the  text  refers  to  it  as  being  abundant  in  the  cotton  fields  ana 
beneficial  by  destroying  the  difterent  enemies  of  the  cotton  plant. 

SOLDIEB-BEETLES  (Coleoptj  fam.  Lampyridaej  genus  ChatUiognathmSj 
Hentz). — ^The  family  Lampyridas  is  popuhuiy  known  as  the  fire-fly  fiEunily, 
and  the  adult  beetles  are  too  well  known  to  need  descnption.  In  tibie  per- 
fect state  they  are  nearly  all  vegetable  feeders,  while  the  larvae  are  nearly 
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aU  camivoroos.  The  lairvae  of  Chauliognathus  are  long,  slender,  flattened, 
tapering  toi^^ffd  the  ends,  active,  with  large  jaws.  They  are  usually 
blackish,  with  pale  spots  at  the  angles  of  the  segments.  Chmdtognathm 
PemMylvamtms  (Plate  XII,  fig.  4)  was  found  by  Mr.  Glover  to  be  so 

K"  Oitiml  in  the  cotton  fields  near  Columbia,  S.  C,  that  four  to  six  might 
taken  fipom  one  bloom  alone.  They  seem  to  feed  entirely  upon  the 
pollen  or  nectar  of  the  flower,  and  would  so  busily  engage  themselves 
in  feeding  ks  scarcely  to  notice  the  approach  of  mankind.  When  issuing 
from  the  flower  they  would  nearly  always  be  so  covered  with  masses  of 
pollen  as  scarcely  to  be  recognizable.  They,  without  doubt,  served  a 
good  purpose  in  assisting  the  thorough  fertilization  of  the  flower.  This 
beetle  is  about  three-quarters  of  an  inch  in  length,  with  black  head,  eyes, 
le^  and  antennae.  The  thorax  and  wing-cases  are  orange-yellow,  with 
a  large  dark  spot  in  the  center  of  the  thorax,  and  a  broad  black  stripe 
down  the  center  of  each  wing-case,  thus  leaving  a  narrow  margin  of 
orange-yellow  all  around.  The  yellow-margined  soldier-beetle  {ClmuU- 
ognathus  marginatus)  was  found  by  Mr.  Glover  to  take  the  i)lace  of  the 
Pennsylvania  soldier-beetle  in  Florida.  This  insect  (Plate  XII,  fig.  3) 
is  about  half  an  inch  in  length,  and  may  be  distinguished  from  the  lae- 
tep  species  by  the  head  and  lower  i)ait  of  the  thighs  being  orange.  The 
harm  done  by  the  adults  is  slight,  if  any,  and  the  good  accomplished  by 
the  larvae  is  probably  considerable.  We  have  no  definite  report  of  their 
having  been  observed  to  destroy  either  the  eggs  or  the  young  of  the 
cotton-moth,  yet  from  their  well-known  proclivities  they  probably  do  so, 
and  from  the  numbers  in  which  the  adults  occur,  we  can  readily  sup- 
pose that  no  small  amount  of  good  is  done  in  this  way.  At  all  events, 
the  soldier-beetle  shoujp.  not  be  destroyed. 

Ladt-bihds,  or  Lady-bitgs  (Coleo2)t,y  fiunily  CocciiielMae). — The 
"  lady-birds  "  are  better  known,  perhaps,  than  any  other  family  of  beetles. 
They  are  small,  round,  and  hemispherical,  usually  red,  yellow,  or  black, 
with  spots  of  one  or  the  other  of  these  colors.  All  are  carnivorous  ex- 
cept J^lachna.  The  eggs  are  usually  long,  yellow,  and  oval,  and  are 
laid  in  patches,  often  in  the  midst  of  a  group  of  x)lant-lice,  which  the 
newly-hatched  larvae  greedily  devour.  The  larvae  (see  fig.  20)  are  long, 
soft-bodied,  rather  pointed  toward  the  end,  and  are  quite  active.  The 
jaws  are  small  and  inconspicuous.  They  are  often  quite  gaily  colored, 
and  covered  with  scattered  tubercles,  spines,  or  tufts  of  hair.  They  attain 
their  fuU  growth  in  three  to  four  weeks.  AVTien  about  to  transform  to 
pnpae  they  attach  themselves  by  the  end  of  the  body  to  a  leaf  or  twig, 
and  either  throw  oli'  the  old  larva  skin,  which  remains  around  the  tail, 
or  retain  it  around  the  ])upa  for  ])rotection.  The  pupa  is  small  and 
rounded,  simulating  the  true  beetle.  The  perfect  insect  comes  forth  in 
about  a  week.  The  larvae  feed  upon  plant-lice  and  other  small  insects, 
of  which  they  destroy  inmiense  numbers.  The  adult  beetles  also  destroy 
other  insects,  although  in  lesser  numbers  than  the  larvae.  Quite  a  nuipi- 
ber  of  si>ecies  of  the  lady-birds  are  found  in  the  cotton-fields  doing  good 
work,  a  few  of  the  most  common  of  which  we  fi^re  and  briefly  describe. 
Ooccinella  noverixnotata^  Herbst.  (Plate  XII,  fig.  8,  and  pupa),  is  light 
yellowish-red  in  color,  and  may  at  once  be  distinguished  by  the  nine 
black  sx)ots  upon  its  wing-covers,  arranged  as  shown  in  the  figure,  four 
ni>on  each  wing-cover,  the  two  hind  ones  being  the  larger,  and  one  in  front 
on  the  middle  line.  Coccinella  munda  (Plate  XII,  fig.  7)  is  a  smaller 
spedes  of  precisely  the  same  color,  but  without  any  spots  upon  the  wing- 
cover.  Its  thorax  is  black,  with  two  small  light  spots.  Hippodamia  con- 
vergens  (Plate  XI I,  fig.  G)  resembles  the  preceding  in  general  ground 
color.    It  is  larger  and  more  elongated.    On  the  wing-covers  are  thir- 
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teen  small  black  spots.  The  thorax  is  black,  with  a  light  yellow  mar- 
gin, and  two  lines  of  the  same  color  approaching  a  V  in  shape.  Hippo- 
damia  maculata  (Plate  XII,  fig.  5)  is  pink  in  color,  with  ten  large  black 
spots  on  the  wing-covers,  of  which  two  are  upon  the  middle  line.  The 
thorax  is  pink,  with  two  large  black  spots,  and  the  head  is  pink,  with 
black  eyes.  It  is  smaller  than  the  last-named  species.  Coccinella  venusta 
(Plate  XII,  tg.  9)  is  larger  and  broader.  It  is  pink  in  color,  with  ten 
large  black  spots  upon  the  wing-covers,  of  which  the  hind  twd  blend  into 
each  other  across  the  middle  line.  The  inner  middle  spots  are  shaped  like 
inverted  commas.  The  thorax  is  pink,  with  four  black  spots,  of  which 
the  two  hinder  ones  meet  across  the  middle  line  to  form  a  V.  Chilaco- 
ru8  hivulnerua^  Muls.  (the  twice-stabbed  lady-bird),  is  hemispherical  in 
form,  and  shiny  black  in  color.  A  little  in  front  of  the  middle  of  each 
wing-cover  is  an  irregular  bright  red  spot.  The  thorax  is  black,  witti  a 
whitish  border,  and  the  head  is  whitish,  with  black  eyes. 

That  these  lady-birds  destroy  many  eggs  and  newly-hatched  worms 
of  the  cotton-moth  there  can  be  no  doubt.    Mr.  Trelease  reports : 

I  have  seen  bnt  one  insect  destroying  the  eggs  of  the  Aletxay  viz,  the  larva  of  one  of 
the  lady-birds  {Hippodamia  convergens).  This  was  on  the  26th  of  Angnst.  The  larra 
was  searching  the  lower  surface  of  a  leaf,  apparently  for  Aphides,  when  it  enoonntered 
an  Alctia  egg,  which  it  immediately  bit  with  its  mandibles ;  bnt,  as  if  disliking  its  tastOy 
it  left  the  egg  uneaten  and  passed  on.  Later,  I  saw  this  same  larva  bite  another  egs, 
and  this,  too,  was  left  w^ithout  further  disturbance,  but  of  course  both  eggs  were  kiUeo. 
Though  many  hours  were  spent  in  looking  for  further  attacks-upon  the  eggjs  of  AletiOf 
the  difficulties  necessarily  attendant  upon  such  observations  prevented  me  irom  seeing 
any  more.  From  the  actions  and  kno^vn  proclivities  of  the  lady-birds  known  as  Hip- 
podamia  convergens,  H,  maculata,  Coccinella  munda,  and  C.  9^otaia,  all  of  which  are 
found  in  abundance  on  cotton  plants,  and  of  Chilocorus  hivulnerus,  one  adult  of  which 
was  seen  searching  the  leaves  of  cotton,  I  suspect  that  they  all  destroy  these  eggs 
more  or  less  commonly. 

In  Dr.  Phares's  report  an  unknown  enemy  of  the  cotton-worm  was 
spoken  of.    Concerning  this  insect,  in  a  later  letter.  Dr.  Phares  says : 

In  my  report  upon  the  cotton-infesting  insects  made  last  autumn,  in  that  portion  in 
which  mention  is  made  of  insect  enemies  of  the  Aletia,  one  is  referred  to  and  obscnrely 
figured  on  paper.  I  find  that  my  son  had  drawn  it  separately  and  distinctly,  and  it 
proved  to  be  a  Coccinella  or  Hippodamia,  We  are  both  of  the  opinion  that  it  is  the 
larva  of  Coccinella  novem-notata,  so  abundant  on  the  cotton  plant. 

In  his  report,  Dr.  Phares  speaks  of  these  larvae  as  feeding  upon  the 
chrysalides  of  Aletia,  This  might  seem  at  variance  with  the  well-known 
habits  of  these  larvae  (feeding,  as  they  do  generally,  upon  smaller  in- 
sects, or,  at  all  events,  upon  insects  of  but  slightly  larger  size  than 
themselves),  to  attack  so  large  an  object  as  the  chrysalis  of  the  cotton- 
worm  5  but  Mr.  Glover  has  placed  on  record  a  similar  instance.    He  says: 

The  perfect  lady-bird  also  destroys  Aphides,  but  not  in  such  numbers  as  their  larrae 

^*n  which  state  it  also  destroys  the  chrysalis  of  the  butterfly  {Argynnis  columhina)  seen 

■»o  often  in  the  cotton  fields.     I  have  repeatedly  observed  them  in  Georgia  killing  the 

^hiysalides  of  this  butterfly,  which  hung  suspended  from  the  fence-railB  and  on  the 

uXder  side  of  the  boughs  of  trees  and  shrubs.     It  appears  to  attack  the  chtysalis 

-hiefly  when  soft  and  just  emerged  from  the  caterpillar  skin.     It  is  in  this  state  that 

heae  wandering  larvae  attack  it,  and,  biting  a  hole  in  the  skin,  feed  greedily  upon 

he  ^een  juice  which  exudes  from  the  wound.     Sometimes,  however,  it  becomes  a 

ictim  to  it«  own  rapacity,  for  the  juice  of  the  chrysalis  drj'ing  up  in  the  heat  of  the 

an  quickly  forms  an  adhesive  substance    iu  wliich  the  larva  is  caught,  and  thus 

'etained  until  it  perishes. 

t  is  probable,  however,  that  the  destroying  of  the  cotton-worm  chrys- 

'»  by  lady-bird  larvae  is  only  of  exceptional  occurrence.    In  addition 

^»e  evidence  already  given,  Mr.  J.  H.  Krancher  of  Millheim,  Tex.,  in- 

br—   IF  h^t  the  lady -birds  destroy  the  eggs  of  the  cotton-moth,  and 

ii    i    H     uiriproon  niATit'^'^s  'hMr\  ^w»ong  the  cotton-wofm  eneniiQ(9» 
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We  figure  (Plate  XII.,  fig.  10)  the  only  vegetable-feeding  lady-bird  in 
(»der  that  those  interested  may  know  what  it  is,  and  not  consider  it  a 
beoefibial  fii>ecics.  It  is  known  as  Epilachna  horealiSj  Thunberg.  It  is 
BHich  larger  than  any  before  mentioned,  is  of  a  light  reddish  yellow 
eoler,  with  seven  large  black  spots  upon  each  wing-cover.  The  thorax 
is  of  the  same  color  and  has  four  small  black  spots.  The  head  is  con- 
colorous  with  the  thorax,  and  the  eyes  are  black.  Both  the  larvae  and 
perfect  insects  feed  upon  the  leaves  of  cucumbers,  melons,  squashes, 
and  pumpkins — eat  UDsightly  holes  in  them,  and,  when  numerous,  com- 
pletely destroy  the  plant.  Another  beetle,  of  injurious  proclivities,  is 
often  mistaken  for  a  lady-bird  by  the  planters,  although  it  belongs  to 
an  entirely  different  family.  This  is  the  twelve-spotted  Diabrotica, 
Didbrotica  duodecim-punctataj  Fabr.  This  insect  is  shown  at  Plate  XII, 
fig.  11,  and  certainly  does  resemble  Ooccinella  to  the  untrained  eye. 
The  principal  points  of  difference  between  it  and  the  common  Hippoda- 
mias,  which  it  most  resembles,  are  that  the  Diabrotica  is  usually  green- 
ish, varying  occasionally  to  yellowish,  that  it  has  twelve  black  spots 
arranged  in  parallel  rows  down  the  wing  covers,  and  that  the  thorax  is 
green  and  unspotted.  The  twelve-spotted  Diabrotica  belongs  to  the 
family  Chrysomelidae^  or  loaf-eating  beetles.  Dr.  Packard  states  that  they 
devour  the  leaves  of  dahlias,  and  they  are  commonly  found  gnawing 
niKBlons,  squashes,  an<l  cucumbers. 

In  the  next  order,  Lepidoptera,  it  would  be  fair  to  suppose  that  the 
cotton-worm  had  no  enemies,  since  predacious  insects  are  extremely 
rare  in  this  Order. 

In  spite  of  this  fact,  many  Lepidoptorous  larvae  when  placed  in  con- 
finement will  destroy  one  another,  and  facts  have  developed  which  war- 
rant us  in  putting  the  boll- worm  drown  as  an  occasionaJ  enemy  of  the 
cotton  worm. 

The  boll- worm  {Heliofhis  armigera,  HUbn.). — Although  the  boll- 
worm  may  be  put  down  as  almost  onmivorous,  and  although  it  becomes 
cannibalistic  in  confinement  (so  much  so  that  in  breeding  but  one  can 
be  kept  in  the  same  cage,  and  in  sending  through  the  mails  one  box  had 
to  be  allowed  for  each  individual),  we  hardly  expected  to  see  it  develop 
any  characteristic  which  could  be  called  beneficial ;  yet,  according  to 
the  observations  of  Mr.  Trelease,  it  seems  to  have  done  so.  'Mr.  Trelease 
says  in  his  report : 

•  Owing  to  itfl  tough  internment,  the  pupa  of  ^Z^^ia  seems  to  be  fireer  from  insect 
attack  tnan  the  larva  in,  yet  even  its  liard  skin  does  not  always  save  it.  About  the 
middle  of  August  I  first  noticed  what  appeared  to  be  an  anomalous  preparation  foe 
pupation  in  the  boll-worm  (TIeUothis  amiigera)^  for  I  found  several  full-grown  larvae 
of  this  species  with  leaves  closely  webbed  around  them,  precisely  as  Aletia  webs  up 
before  changing  to  a  pupa.  An  examination  of  one  of  these,  however,  showed  mo 
that  the  boll- worms  had  not  webbed  them  about  themselves,  but  had  insinuated  them- 
selves into  leaves  folded  and  preoccupied  by  Aletidy  the  latter  having  already  passed 
into  the  pupa  state  ;  and  they  had  done  this  for  the  express  purpose  of  feeding  on 
these  pupae ;  many  cases  of  this  sort  were  seen. 

So  plain  a  case  as  this  reqnires  no  comment.  It  is  of  interest  scien- 
tifically but  its  practical  bearings  are  slight.  Earlier  in  his  report,  bear- 
ing on  this  same  point,  Mr.  Trelease  says : 

No  Lepidopterons  enemies  of  AJetia  larvae  were  observed  by  myself,  but  Dr.  Lock- 
wood  of  Carlowville,  Ala.,  says  that  a  number  of  years  ago  he  saw  a  large  green  larva 
devouring  numbers  of  cotton-caterpillars.  From  what  we  know  of  the  habit  of  the 
boll-worm  {HcUothis  armigera)  it  seems  not  at  all  unlikely  that  these  larvae  may  have 
belonged  to  that  species. 

It  will  also  be  interesting  in  this  connection  to  state  that  the  boll- 
worms  have  been  observed  to  kill  one  another  on  the  plants,  in  open 
air,  and  perfectly  nnmolested|  as  will  be  shown  later. 
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As  bearing  upon  this  point  of  other  Lopidopterons  lanrae  attackiiig 
tbe  cotton-worm,  we  quote  the  following  sentence  firom  Dr.  Ander- 
son's report:  "I  have  never  seen  the  worm  attacked  by  any  o&er 
insect  than  the  grass-worm  and  then  only  when  brought  in  contact.^ 
Concerning  this  same  insect,  Laphygma  frugiperdaj  of  Smith  &  Abbot 
(Prodenia  autumnalis  of  RUey)  Mr.  Glover,  in  the  Department  of  Agri- 
culture Eeport  for  1865,  p.  78,  says : 

The  gras^-caterpillaTs.  when  in  confinement,  very  often  kiU  and  devonr  each  other, 
and  when  one  is  maimed  in  the  least  it  stands  a  very  poor  chance  for  its  life.  Several 
intelligent  planters  state  that  when  the  grass  and  weeds  are  entirely  devoured^  and 
no  other  yegetable  food  is  to  be  fonnd,  they  will  attack  each  other,  and.feed  upon  the 
Btill  living  and  writhing  bodies  of  their  former  companions.  One  grass-caterpillar 
which  was  kept  in  confinement,  althongh  famished  with  an  abundance  of  green  food, 
actnaUy  appeared  to  prefer  to  feed  npon  other  caterpillars,  no  matter  of  what  kind,  so 
long  as  their  bodies  were  not  defended  by  long  bristling  hairs  or  spines. 

It  is  in  the  next  order,  Htmenoptera,  that  we  find  the  most  effective 
enemies  of  the  cotton-worm. 

Wasps  (Hymenopt^  fam.  Vespariae), — ^These  well-known  insects,  as  a 
class,  although  they  occsionaly  do  some  harm  by  injuring  fruit  or  by 
killing  honey-bees,  may,  on  the  whole,  be  called  very  beneficial  insects. 
Not  only  do  they  devour  injurious  insects  themselves,  but  they  also 
store  them  up  as  food  for  their  young.  Concerning  the  actions  of  cer- 
tain wasps  in  the  cotton  fields,  we  cannot  do  better  than  to  quote  agcun 
from  Mr.  Trelease's  report : 

Wasps  fireqnent  the  cotton  plant  in  considerable  numbers,  being  attracted,  like  the 
ants,  in  part  by  the  nectar  secreted  bv  the  plant ;  and  there  is  much  reason  to  believe 
th&t  aU  of  the  species  which  visit  the  plant  feed  more  or  less  commonly  upon  1^ 
caterpillar  or  larva  of  AleHa.  I  am  led  to  this  conclusion  by  the  following  observationa. 
On  tiae  8th  of  August,  wlien  larvae  of  the  fourth  brood  of  Aletia  were  very  abandttnt 
in  tiie  swamp-cotton,  I  saw  a  lar^e  red  and  yellow  wosp—Polistes  belUoosa.  Creeaon 
(Plate  XII,  hg.  12)  hunting  for  them.  Carefully  walking  around  the  holes  e»teg 
through  by  the  caterpillars,  she  explored  their  borders  with  her  antennae,  as  if  feelinn 
for  the  larvae ;  and  each  time  that  she  found  one  in  this  way  she  quickly  sprang  after 
it,  but  at  the  same  instant  the  larva  threw  itself  from  the  leaf;  so  that,  while  I  was 
watching  her,  I  saw  no  less  than  eight  escape,  the  ninth  being  caught  and  eaten. 
OccasionaUy  she  would  stop  hunting  long  enough  to  sip  a  little  nectar  from  the  foliai 
glands  of  the  plant,  and  then  the  chase  was  resumed.  I  was  very  much  surprised  to 
see  that  she  relied  entirely  on  the  tactile  sense  of  the  antennae  tor  finding  her  prey. 
Though  possesding  well-developed  ocelli  and  compound  eyes,  she  seemed  to  make  litue 
use  ofthem ;  and  repeatedly  I  saw  her  alight  on  a  leaf  close  to  a  caterpillar  withont 
paying  any  attention  to  him  till  she  touched  him  with  her  antennae,  wnen,  as  before 
stated^  she  would  instantly  spring  after  it.  Observations  of  this  sort  were  made  sev- 
eral times  on  this  wasp.  Another  large  brown  wasp  (Polistea  sp.)  was  also  seea  to 
catch  larval  Aleti4i8f  as  also  were  a  yellow-jacket  hornet  ( Fespa  sp.)  and  a  comnum 
mud-dauber  {Pelopanu  ocerulens,  Linn. ),  and  they  all  alternated  hunting  for  cateipilUas 
with  feeding  on  nectar.  Both  species  of  Polistes  were  several  times  seen  flying  abovt 
with  dead  caterpillars,  having  previously  reduced  them  to  a  pulpy  mass  with  theiv 
mandibles.    They  wore  probably  looking  for  some  quiet  place  in  which  to  eat  them* 


Early  in  September,  while  watching  these  moths  as  they  fed  on  rotting  figs,  I 
many  white-faced  hornets  ( Vespa  maculata)  about  the  fig-trees.  Oue  of  Aese  uometa 
was  seen  to  catch  a  two-winged  fiy  nearly  as  large  as  itself.  After  killing  it,  the  hor- 
net proceeded  to  deprive  the  fly  of  its  legs  and  wings,  which  were  allowed  to  foU  to 
the  ground.  The  fly  was  tlion  carried  away.  Under  these  same  trees  I  found  the 
wings  of  AleUa  moths,  and  it  looks  from  these  as  though  these  moths  are  sometiaies 
killed  by  the  hornet ;  still,  I  never  saw  a  hornet  in  the  act  of  killing  a  moth,  or  wifli 
the  dead  body  of  one,  and  I  am  aware  their  usual  food  is  flies. 

We  find,  then,  that  certain  species  of  wasps  destroy  the  cotton-worm, 
and  also,  without  much  doubt,  the  cotton-moth.  The  following  species 
of  so-caUed  ^^  wasps'^  were  caught  on  the  cotton  plant  in  Alabama,  and 
in  all  probability  feed  upon  the  worms :  Moneduta  Carolina^  Eab,  (fly- 
fnenoptj  fam.  J5emfeecidae);  Mis  ^t-notain^  Fabr.;  EUs  plumtpes^  Dnuy 
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(JSwnenapt.,  fam.  ScoUadac);  Pclapccns  cctruJeuSj  Linn.  (fani.  Sphegidae)} 
J?wi8te8  hellhosaj  Cress.;  Vespa  Carolina^  Dniry. 

Ants  {Hymenopty  family  Formieariae), — The  prediiceons  insects  from 
viiich  the  cotton-worm  suft'ers  the  most  are,  without  doubt,  the  ants. 
ISiese  insects,  from  their  warlike  habits  and  the  enormous  numbers  in 
which  they  occur,  seem  peculiarly  fitted  to  hold  in  check  even  so  dan- 
gerous an  enemy  as  the  cotton-worm.  The  efficacy  of  ants  as  cotton- 
worm  destroyers  has  been  noticed  by  but  few  writers  upon  the  cotton- 
worm^  and  indeed  there  are  some  who  insist  that  they  never  attack  it. 
During  my  own  stay  at  the  South  I  never  was  able  to  see  ants  attack  a 
worm  upon  the  plant.  Upon  the  ground,  however,  the  case  was  far  dif- 
ferent.   There  I  repeatedly  saw  ants  attack  and  destroy  cotton-worms. 

In  dry  weather  the  ground  cracks  to  a  great  extent.  The  ants  make 
their  nest  in  these  cracks,  and  while  excavating  them  cover  the  surface 
of  the  ground  with  fine  particles  of  earth.  It  is  difficult  for  cotton- worms 
to  crawl  over  such  places ;  for  when  they  seize  hold  of  the  loose  parti- 
cles of  earth  by  their  pro-legs,  they  are  unable  to  balance  themselves, 
roll  over  upon  their  sides,  and,  if  the  earth  be  hot,  speedily  perish.  In 
this  indirect  way  the  ants  cause  the  destruction  of  millions  of  the  worms. 

Several  of  our  correspondents  stated  that  ants  were  known  to  prey 
upon  the  cotton-worm ;  and  Mr.  Trelease  reported  as  follows : 

From  their  great  nnmlicrs  and  indefatifjable  indastry,  ants  are  prol)ably  among  the 
most  important  of  tlie  enemies  of  the  cott(»n-catorpillar.  Individuals  of  many  species 
Bwarm  everywhere  on  the  cotton  ]dantSy  to  whicli  they  are  attracted  night  and  day  by 
Aphides  and  nectar.  On  many  cotton  leaves  thcM-e  are  places  where  some  larva  has 
eaten  the  parenchyma  of  the  lower  surface,  but  tlie  mont  careful  search  fails  to  dis- 
cover the  larva.  Though  not  invariably  so,  these  ]^>lace8  are  often  eaton  by  very  young 
larvae  of  Aletia,  and  as  these  are  not  to  be  found,  it  looks  as  though  they  had  been  re- 
moved by  some  enemy,  ])robably  ants,  though  I  have  never  seen  ants  attack  very  small 
caterpillars.  In  July  a  nupiber  of  cateqiillars  were  collected  in  the  bottom-land,  to 
which  they  were  principally  confined  at  that  time,  and  place<l  on  cotton  growing  in 
dry,  sandy  soil,  care  being  taken  to  se^  that  tliere  were  no  ants  on  this  cotton  when 
the  larva  was  placed  on  it,  for  my  insects  in  breedirig-jars  in  the  house  had  suffered 
60  much  from  the  depredations  of  ant^  that  I  was  always  afraid  of  their  attacking 
larvae  that  I  wanted  to  study  in  the  tield ;  and  these  part.icolar  caterpillars  had  been 
removed  to  the  cotton  indicated  because  I  wished  to  make  observations  on  their  habits, 
and  wanted  them  as  near  the  house  as  might  be,  while  at  that  time  the  only  larvae  to 
be  found  in  numbers  were  about  a  mile  from  wnere  I  was  living.  Within  two  hours 
of  the  time  of  placing  them  on  this  cotton,  each  of  these  larvae  was  found  by  several 
ants,  and  these  soon  collected  numbers  of  their  fellows,  whose  combined  attacks  so 
worried  the  larvae  that  they  threw  themselves  from  the  plants  and  were  soon  killed 
and  carried  off  by  their  small  but  persistent  enemies.  On  several  other  occasions 
partly  grown  caterpillars  were  killed  and  carried  oft' in  this  way  by  this  species  and  a 
red  ant,  yet  I  never  saw  ants  attack  them  on  the  plant  excepting  when  I  had  thus 
placed  them  on  ridge-cotton  for  purposes  of  study ;  but  when  creeping  over  the  ground, 
as  they  do  after  eating  up  the  foliage  of  the  plant  on  which  they  were  bom.  if  not  full 
grown,  hundreds  of  caterpillars  were  attacked  by  these  ant«  and  killed.  I  nave  never 
seen  more  than  one  species  of  ant  attacking  any  individual  caterpiUar,  either  on  the 
plant  or  on  the  ground. 

Mr.  Trelease  further  remarks,  in  speaking  of  the  enemies  of  the 
chrysalis : 

In  the  latter  part  of  July  several  Aletiay  just  about  to  pupate,  were  taken  from  the 
swamp  whore  they  were  found,  and  with  leavers  webbed  about  them  they  were  trans- 
ferred to  cotton  on  dry  soil  near  the  house,  where  they  were  tied  by  their  leaves  to 
the  petioles  of  this  cotton ;  my  object  in  placing  them  there  being  to  determine  the 
length  of  the  pupa  state.  The  same  day  they  shed  their  last  larva  skins  and  this  left 
them  in  an  almost  defenseless  condition  tiU  the  pupa  skin  should  become  Arm  and 
tough.  About  twenty-four  hours  after  this  moult  tney  were  again  visited,  and  were 
found  covered  with  rod  ants,  whicli  had  killed  and  partly  eaten  them  /ill,  though  they 
were  on  different  plants,  and  care  was  taken  to  see  that  there  were  no  ants  on  the  cot- 
ton when  the  larvae  were  placed  there.* 

•The  ants  collected  in  the  cotton  fields  were  referred  to  the  Rev.  H.  C.  McCook,  who 
prepared  a  report  upon  them  which  is  embodied  in  our  special  report 
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PARASITES. 

The  abiiiulaiice  of  the  true  parasites  of  the  cotton-worra,  and  the  nam- 
ber  in  which  they  occur,  render  their  consideration  of  the  highest  prao- 
tical  importance. 

Taking  into  consideration  the  number  and  variety  of  these  friends  of 
the  planter,  and  the  way  in  which  they  make  themselves  obvious  to 
every  one  who  tries  to  work  out  the  life  history  of  the  cotton-worm,  it 
seems  very  strange  that  several  recent  writers  should  have  entirely 
overlooked  their  presence.  Mr.  Grote,  in  his  paper  before  the  Ameri- 
can Association  for  the  Advancement  of  Science,  stated  that  he  had 
never  been  able  to  observe  any  parasites,  although  he  admitted  that 
such  might  exist;  and  Professor  Kiley,  in  the  1878  circular  of  this 
department,  states  that  no  enemies  of  the  cotton-worm  have  hitherto 
been  reported.  We  mention  these  two  instances  in  particular,  because 
the  undoubted  ability  of  these  naturalists  renders  their  statements  all 
the  more  singular.  The  fact  is  that  not  only  were  parasites  well  known  to 
many  observers  throughout  the  South,  but  no  less  than  six  accounts 
had  been  published  with  tolerable  popular  descriptions  of  Pimpla  oon- 
quiHtor  (a  large  ichneumon  which  extensively  infests  the  last  brood  of 
the  worms,  issuing  from  the  chrysalis  in  midwinter  or  early  Spring),  and 
two  very  fair  figures  had  also  been  published. 

Let  us  now  enter  into  a  detailed  account  of  these  parasites.  Up  to 
the  time  of  the  present  writing  thirteen  distinct  species  parasitic  upon 
the  cotton-worm,  in  one  or  another  of  its  stages,  have  been  bred  in  the 
department.  Of  these,  eight  species  are  hymenopterous  and  five  dipte- 
rous. 

The  cotton-worm-ego  parasite  {Trichogramma pretiosaj  Eiley). — 
In  the  latter  part  of  the  summer  of  1878  a  small  lot  of  cotton-worin  eggs 
were  received  at  the  department.  The  eggs  were  placed  in  a  gms 
breeding-jar,  but  much  more  than  the  usual  time  seemed  to  elapse  be- 
fore the  hatching.  One  morning,  however,  a  nuinber  of  very  minute 
flies,  so  small  as  scarcely  to  be  seen  with  the  naked  eye,  were  found  fly- 
ing around  the  jar,  and  the  eggs  were  empty.  Here,  then,  was  a  true 
egg-parasite,  the  mother  fly  having  laid  her  egg  within  the  egg  of  the 
cotton-moth,  and  her  progeny  having  lived  and  undergone  its  transfor- 
mations within  that  limited  space.  Whether  more  than  one  parasite 
issued  from  a  single  egg  was  not  determined.  These  parasites  belonged 
to  the  great  hymenopterous  family  Chalcididae. 

The  species  under  consideration  is  one  of  remarkable  beauty.  The 
general  color  is  yellow,  with  brilliant  red  eyes.  The  wings  are  very  del- 
icate and  transparent  and  present  prismatic  colors  when  viewed  in  dif- 
ferent lights.  The  wings  are  fringed  with  excessively  fine  hairs ;  their 
surface  is  also  covered  with  still  finer  hairs.  In  length  they  are  only  a 
trifle  more  than  one-hundredth  of  an  inch  (.3"""),  but,  like  all  of  the 
subfamily  to  which  they  belong,  are  very  active  and  Jire  great  leapers, 
springing  sometimes  to  a  distance  of  two  or  three  inches. 

An  allied  species  (Trichogramma  mimda)  has  been  reared  from  the 
eggs  of  the  dissippns  hxitterAj  (TAmenitis  dissippicSj  Godt.).  In  this  case 
from  four  to  six  individuals  have  been  reared  from  a  single  egg  of  the 
butterfly,  and  this  seems  to  be  about  the  normal  number.  It  is  prob- 
able, then,  that  more  than  one  parasitic  egg  is  laid  within  the  egg  of  the 
cotton-moth.  .  Plate  XII,  Fig.  14  (T.  minuta^  Kiley)  will  give  a  very 
good  idea  of  the  general  appearance  of  the  magnified  insect* 

*  The  technical  description  of  T.  pretioBa,  Riley,  was  pablisbed  in  the  Camaditkn  JEih 
iomologiit  for  September,  1879|  uid  in  our  special  report,  p.  194. 
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With  the  other  twelve  parasites  the  e^g  is  laid  in  or  upon  the  larva  of 
Aletiaj  and  the  perfect  insect  emerges  either  from  the  larva  or  from  the 
pupa.  Three  of  these  species  belong  to  the  same  family  as  the  egg-para- 
rite  just  mentioned,  namely,  to  the  Chahididae. 

The  oyatb  chalcis  (ChalcU  ovata^  Say). — ^This  species  seems  to  be 
one  (tf  the  most  abundant  parasites  of  the  cotton-worm  in  many  parts  of 
the  South.  It  is  one  of.  the  largest  of  its  family,  measuring  over  one- 
fifUi  of  an  inch  (5"")  in  length.  The  glassy  appearance  of  its  abdomen 
aiid  its  swollen  hind  thighs  give  it  a  characteristic  look^  and  render  it 
im][k>S8ible  to  mistake  it  for  any  other  cotton-worm  parasite.  From  the 
4th  of  August  until  the  10th  of  September  these  little  fellows  were  con- 
tinually issuing  from  the  chrysalides  sent  for  breeding  purposes.  There 
may  have  been  one  brood  previous,  and  there  probably  was  one  later, 
the  chalcid  wintering  in  the  pupa  state  within  the  chrysalis  of  the 
cotton- worm.  The  parent  lly  lays  her  eggs  upon  the  backs  of  nearly 
ftill-grown  cotton-worms,  probabiy  more  than  one  egg  upon  each  indi- 
vidual, although  we  have  never  observed  more  than  one  of  these  para- 
rites  tx)  issue  from  a  single  worm.  The  young  larvae  feed  upon  the 
worm's  internal  parts,  choosing  by  preference  the  fatty  tissue,  and  avoid- 
ing all  vital  organs  until  they  become  full-grown.  During  this  time 
the  cotton -worm  has  probably  attained  its  fidl  growth  and  webbed  up. 
The  parasite  eats  its  host  out  pretty  thoroughly  before  undergoing  its 
own  transformations.  Both  of  its  changes  from  larva  to  pupa  and  from 
pupa  to  fly  are  undergone  within  the  dead  chrysalis  of  the  cotton- worm, 
and  the  perfect  fly  gnaws  a  round  hole  near  the  head  of  the  chrysalis 
to  make  its  exit.  An  examination  of  many  chrysalides  from  which  these 
parasites  have  issued  shows  that  the  hole  of  exit  is  invariably  near  the 
head,  and,  upon  breaking  them  open,  the  abdomen  is  found  to  be  filled 
with  excrement  of  the  larva,  and  the  cast-off  skins  of  larva  and  pupa. 
Plate  XII,  fig.  13,  shows  the  ovate  chalcis  enlarged,  and  also  a  chrysaUs 
of  Aletia  pierced  by  the  exit  of  the  parasite. 

We  can  find  no  published  reconl  of  the  fact  of  the  parasitism  of  this 
insect  upon  the  cotton-worm,  and  are  not  aware  that  it  was  bred  prior 
to  1878. 

Cirrospihis  esiirmj  Kiloy. — Another  chalcid  parasite  (Plate  XIII,  fig. 
1),  of  much  smaller  size  than  the  last,  was  reared  in  considerable  num- 
bers from  the  chrysalides  of  the  cotton- worm  during  the  summer  of  1878. 
It  proved  to  be  a  new  8]K^cics  of  the  genus  CirrospilnSj  and  has  been  de- 
scribed under  the  specific  name  esurus  by  Professor  Kiley,  in  a  recent 
number  of  the  (Canadian  Entomologist. 

It  is  a  little  black  fly,  only  about  six-hnndredths  of  an  inch  in  length, 
with  yellow  legs.  Fi'om  their  small  size,  many  of  them  can  find  their 
sustenance  in  a  single  cotton-worm,  and  many  of  the  adults  were  bred 
from  a  single  chrysalis. 

Unnamed  cniU.ciD  parasite. — The  following  passages  from  my 
notes  concern  a  parasite  which,  owing  to  a  press  of  other  affairs,  has 
not  yet  been  worked  up: 

August  27. — I  found  yesterday  a  cotton-worm  al)ont  five-eighths  of  an  inch  in  length 
which,  althou'^h  yet  alive,  was  being  destroyed  by  three  green  larvae  which  were  n|>- 
on  it.  I  found  tlic  specimens  about  10  a.  m.  Last  evening  lobserved  that  the  cotton- 
worm  was  nearly  eat  in.  The  parasites  had  very  short  bodies,  which  when  they  movetl 
Vere  pointed  at  one  end.  I  liad  intended  to  describe  the  specimens  this  morning,  but 
I  find  they  have  spun  cocoons  about  tlieir  bodies. 

August  28. — I  found  crawling  over  the  ground  a  small  ootton-worm  infeste^l  by  five 
parasites,  evidently  of  the  same  species  as  those  mentioned  in  my  note  of  Angnst  27. 

August  29. — The  small  green  parasites  which  I  found  yesterday  destroyed  the  cotton- 
worm,  and,  excepting  two  specimens  which  I  put  in  alcohol,  began  to  spin  cocoons 
doling  the  night. 
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Tlie  insects  bred  ^m  these  specimens  were  small,  blacl^,  chaicid  flies, 
shown  at  Plate  XIII,  fig.  2.  They  were  nearly  eight-hundredths  of  an 
inch  (2°^)  in  length.  The  general  color  was  black,  bat  the  legs,  anten- 
nae, and  mouth  parts  were  honey -yellow.  The  head,  thorax,  and  abdo- 
men were  nearly  equal  in  width,  and  the  thorax  was  longer  than  the 
abdomen,  which  was  pediceled  and  subtruncate  at  tip.  The  antennae 
were  7-jointed. 

The  larvae  were  greenish  white,  oval,  somewhat  pointed  at  one  end, 
with  yellow  spiracles  or  breathing-holes,  and  were  fleshy  and  footlei^s. 
They  wiBre  sluggish  in  motion,  moving  by  the  alternate  contraction  dud 
expansion  of  the  segments.  The  number  of  segments  of  the  body  was 
plainly  thirteen.  The  full-grown  larvae  were  about  0.08  inch  or  2"".in 
length,  and  were  about  half  as  wide  as  long.  The  cocoons  which  they 
spun  were  ovoid  in  form,  grayish-white  in  color,  and  about  the  size  of 
the  full-grown  larvae. 

The  proototrupid  parasite  of  the  cotton-worm  {IHdyctium 
zigzag^  Riley). — September  10,  1879,  a  number  of  small  parasitic  flies 
issued  from  chrysalides  of  the  cotton-worm.  Ui)on  examination  these 
proved  not  to  be  ChalcidSj  but  to  belong  to  the  allied  family  Proctotru-' 
pidae.  The  members  of  this  family  differ  from  the  Chaldds  in  their  usu- 
ally slender  body  and  longer  antennae.  The  antennae,  also,  are  not 
elbowed  as  in  Chalcididae.  It  is  a  family  of  very  minute  species,  which 
are  all  suppose  to  be  parasitic,  many  of  them  upon  the  eggs  of  otibier 
insects. 

The  species  under  consideration  is  shown  at  Plate  Xm,  fig.  3.  These 
flies  are  black,  polished,  with  the  antennae  and  legs  dark  yellow.  Bie 
antennae  of  the  female  are  13-jointed,  the  first  joint  club-shaped,  the  sec- 
ond almost  globular;  3  to  7  are  much  thinner  than  any  of  tiie  others^  3 
about  as  long  as  2 ;  4  to  7  almost  globular;  4  a  little  thinner  at  base ;  8 
to  12  about  equal  in  size,  round  at  base,  and  squarely  cut  off  at  apex; 
13  as  long  as  preceding,  ending  in  a  rounded  blunt  point.  The  antennae 
of  the  male  are  very  long,  about  as  long  as  the  whole  insect.  The  wings 
are  clear  and  sparsely  beset  with  short,  blackish  bristles,  and  with  quite 
a  long  fringe  around  the  edge.    The  veins  of  the  wings  are  yellowish. 

These  insects  are  about  .06  of  an  inch  (1.5""")  in  length. 

These  parasites  were  bred  only  upon  a  single  occasion.  Then  many 
specimens  were  mounted.  Whether  they  were  all  from  one  chrysalis  or 
not  it  is  impossible  to  say  with  certainty,  but  the  probabilities  are  that 
they  were,  and  it  seems  probable  also  that  it  is  not  a  common  parasite.* 

The  next  three  parasites  which  we  shall  mention  belong  to  the  family 

Ichneumonidae,  or  ichneumon  flies,  as  they  are  commonly  and  familiarly 

called.    These  insects  are  characterized  by  unusually  long  and  slender 

bodies  and  the  long  projecting  ovipositors  of  the  females.    These  ovi- 

•)ositors  are  often  very  long,  and  are  protected  by  a  sheath  of  four  stylets 

*f  the  same  length  as  the  true  ovipositor.    The  head  is  usually  rather 

-luare,  with  long  many-jointed  antennae.    The  larva  is  a  soft,  cylindri- 

ti,  fleshy,  white,  footless  grub,  the  rings  of  the  body  being  convex  and 

-le  head  small.    The  eggs  are  laid  by  the  parent  either  on  the  outeide 

^^  ^  'thin  the  caterpUlar  or  other  larva  upon  which  its  young  is  destined 

'jed.    Wlien  hatched,  the  larva  devours  the  fatty  portions  of  its 

. .  .m ,  just  as  we  have  seen  with  foregoing  parasites,  until  it  gradually 
-••  -  The  larva  spins  a  cocoon  about  itself  when  about  to  ent^the 
Miy^  aiSLte.  In  the  larger  species  this  cocoon  consists  of  a  dense  inner 
ase,  and  a  loose,  tiiin  outer  covering.  Of  the  larger  species  but  one 
T^'Mvidual  occupies  the  body  of  the  host,  while  in  the  smaller  species 
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many  are  fouud  within  ono  insect.  The  cocoons  of  most  species  are 
epmx  witUin  the  body  of  the  parasitized  insect;  but  others^  as  in  the 
genus  MicrogasieTj  emerge  and  spin  their  small,  oval,  often  bright-colored 
cocoon  s  on  the  outside.  The  family,  as  a  whole,  is  one  the  members  o 
which  arc  of  immense  service  to  agriculturists  in  destroying  great 
numbers  of  noxious  insects. 

The  yellow-banded  ichneumon  (Pimpla  conquisitor^  Say),  f Plate 
Xm,  fig.  5.) — This  is  one  of  the  most  numerous  and  most  noticeaole  of 
the  parasites  of  the  cotton-worm.  It  was  first  scientifically  described 
by  Thomas  Say,  in  1835,  who  found  it  in  Indiana.  He  described  it  un- 
der the  generic  name  of  Cryptus,  but  it  is  now^considered  a  Pimpla  by 
Mr.  Cresson.  The  yellow-banded  ichneumon  was  bred  extensively  from 
the  chiysalids  of  the  last  brood  of  cotton- worms,  and,  so  fEir  as  we  are 
aware,  has  never  been  bred  from  any  preceding  brood. 

That  the  earlier  broods,  if  such  exist,  may  be  reared  in  other  insects 
is  i)ossible,  from  the  fact  that  very  many  members  of  this  family  are  not 
confined  to  one  species  of  insect,  and  from  the  fact  that  Say  described 
the  original  individuals  as  from  Indiana;  and  it  is  probable  from  their 
rarity,  if  not  actual  absence,  among  the  earlier  broods  of  cotton-worms. 

The  length  of  time  which  it  takes  one  of  these  parasites  to  undergo 
ite  transformations  has  not  been  observed.  If  the  larva  spins  a  cocoon 
at  adl,  it  is  very  slight;  so  slight,  indeed,  that  upon  breaking  off  the  end 
of  the  parsitized  chrysalis  the  pupa  of  tiie  parasite  is  exposed  to  view. 
The  perfect  insect  emerges  in  late  fall,  in  midwinter,  and  in  early  spring, 
through  an  irregular  hole  which  it  gnaws  through  the  skin  of  the 
chrysalis,  usually  near  the  head. 

The  fact  that  these  parasites  are  frequently  alive  within  the  chrysa- 
lides throughout  the  whole  winter  has  given  rise  to  the  supposition  on 
the  part  of  many  that  the  chrysalis  itself  was  still  alive,  from  the  mo- 
tion imparted  to  it  by  the  contained  insect,  and  have  thus  been  led  to 
believe  implicitly  in  the  hibernation  of  the  cotton- worm  in  the  chrysalis 
state.  Many  chrysalids  were  sent  to  the  department  during  the  past 
winter  by  persons  holding  this  belief,  but,  without  exception,  tiiose  spec- 
imens which  still  seemed  to  have  life  contained  each  the  pupa  of  a  yel- 
low-banded ichneumon. 

The  evidence  given  by  Dr.  Gorham  and  Mr.  Affleck,  as  well  as  our 
own  experience  the  past  year,  would  seem  to  show  that  this  parasite  is, 
during  certain  years,  very  abundant  indeed  upon  the  last  brood  of  worms, 
and  although  it  might  at  first  be  said  that  the  good  accomplished  by 
them  is  smaller  than  if  they  were  abundant  with  preceding  broods,  yet, 
when  we  consider  that  every  individual  of  the  last  brood  which  is  para- 
sitized reduces  by  just  so  much  the  number  of  possible  hibemators  and 
founders  of  faniilies  the  succeeding  spring,  then  we  can  appreciate  the 
amount  of  good  which  this  parasite  accomplishes,  and  although  we  may 
not  indorse  the  somewhat  extravagant  estimates  of  Dr.  Oorham  and 
Mr.  Affleck,  still  we  may  consider  ourselves  deeply  indebted  to  the  yel- 
low-banded ichneumon.  • 

The  ring-legged  pevipla  (Pimpla  annulipeSy  Br.).  Plate  Xin,  fig. 
4. — September  1,  1879,  there  issued  from  a  cotton-worm  chrysalis  one 
specimen  of  the  ichneumon  to  which  Professor  Eiley  gave  the  above 
popular  name  in  his  fifth  Missouri  Entomological  Keport.  This  is  the 
only  specimen  which  has  been  bred  this  year.  It  is  an  old  acquaintance, 
having  been  bred  from  the  walnut  case-bearer  {Acrohasis  jtigUmdiSj  Le 
B.)  by  Dr.  Le  Baron,  and  from  the  codling  moth  of  the  apple  (Carpo- 
capsa  pomonella)  by  Professor  Edey.  It  is  a  widely  distributed  species, 
being  found  all  over  the  country,  north,  south,  east,  and  west,  and  that 
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it  is  common  is  shown  from  the  fact  that  Professor  Eiley  bred  20  females 
from  a  lot  of  162  apple-worm  cocoons.  In  these  he  found  great  varia- 
tion in  size,  some  measuring  but  one-fourth  of  an  inch  in  length,  while 
others  reached  one-half. 

Roughly  describing  this  parasite,  we  may  say  that  it  presents  a  nearly 
black  appearance  above,  the  under  side  of  the  abdomen  being  honey- 
yellow.  When  viewed  with  a  lens,  the  upper  surface  of  the  abdomen 
is  seen  to  be  covered  with  close  punctures,  while  the  thorax  is  nearly 
smooth.  The  legs  are  reddish  yellow  with  the  exception  of  the  middle 
joint  of  the  hind  pair,  which  is  black,  with  a  broad  yellow  ring  in  it- 
middle.  The  hind  feet  are  dusky.  The  female  ovipositor  is  dark  shin 
Ingred.    The  palpi  are' pale  yellow. 

Gbyptus  nunoius.  Say. — Another  ichneumonid  parasite,  belonging 
to  a  dift'ei  ;*nt  genus  from  the  last  two  discussed,  and  known  by  the  above 
BcientiJ&c  name,  was  bred  from  cotton  chrysalids,  on  two  occasions  or 
more,  in  the  department  last  season.  It  is  a  very  common  parasite,  and 
has  been  often  bred  in  large  numbers  from  the  cocoons  of  the  larger 
Bombycid  moths.  I  have  bred  no  less  than  35  individuals  from  one 
cocoon  of  Teleapolyphemus.  It  is  probable  that  several  may  occasionally 
be  bred  from  one  chrysalis  of  Aletia. 

This  concludes  our  list  of  hymenopterous  parasites  of  the  cotton- 
worm.  The  remaining  five  belong  to  the  order  Dipteba,  or  two- winged 
insects. 

The  Tachina  flies  (Diptj  family  Tachinide). — Two  of  these  two- 
winged  parasites  belong  to  the  family  Tachinidae. 

These  Tachiiia  flies  have  much  the  ai)pearance  of  the  ordinary  house- 
flies,  but  are  usually  larger.  Their  eggs  are  tough,  white,  opaque, 
oval,  and  somewhat  flattened  on  the  side  towards  the  body,  to  which 
they  are  firmly  attacheil  by  a  gum  insoluble  in  water.  .  With  the  slug- 
gish caterpillars  these  flies  have  little  difficulty  in  depositing  their  egga 
when,  how,  and  where  they  please.  They  always  place  them  upon  the 
back  of  the  head,  or  on  the  first  thre^  or  four  segments  of  the  body,  in 
such  a  position,  in  fact,  that  the  caterpillar  can  in  ilo  way  reach  them. 

The  parasitic  larva,  when  ready  to  hatch,  eats  its  way  through  the 
e)g%  on  the  side  towards  its  victim  and  burrows  into  its  flesh.  They 
seem  endowed  by  nature  with  a  fondness  for  nothing  but  fatty  tissue, 
which  teaches  them  to  leave  the  vital  i^arts  of  the  host  alone.  When 
full-bred  and  ready  to  transform  thoy  do  not,  as  did  the  last-mentioned 
parasites,  transform  within  the  shell  of  the  insect  from  which  they  have 
obtained  their  nourishment,  but  perforate  the  skin  and  enter  the  ground 
to  the  depth  of  from  half  an  inch  to  two  inches.  Here  they  contract  to 
brown  oval  pu])aria  and  remain  for  a  longer  or  shorter  space  of  time. 
According  to  Riley,  the  last  brood  usually  winters  in  these  puparia.  The 
following  spring  the  fly  issuing  works  its  way  to  the  surface  of  the  ground 
and  takes  wing. 

These  insects  are  among  the  most  effective  parasites  of  many  noxious 
insdfcts.  The  Northern  army-worm  is  frequently  almost  exterminated  in 
localities  by  Nemoraea  leucaniaej  Kirkp.,  and  JExorista  flavicauday  Riley. 

The  Colorado  potato-bug  has  been  killed  off'in  great  numbers  hyLydetta 
doryphoracj  a  member  of  this  family,  and  the  Eocky  Mountain  locust 
found  in  Tachina  anonyma^  one  of  its  most  determined  enemies.  It  would, 
indeed,  have  been  strange,  had  not  at  least  one  species  of  this  family 
be(»n  found  among  the  cotton-worms. 

In  November,  1878,  two  specimens  of  what  seemed  to  be  a  new  species 
of  Tachina  were  bred  from  the  pupa  of  the  cotton-worm.    From  these 
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speoimens  Professor  Eiley  has  described  the  species,  in  a  recent  number 
of  the  Canadian  Entomologist,  as  Tachina  dUtiae. 

During  the  season  of  1879  many  of  these  parasites  have  been  bred. 
The  latter  part  of  July  Mr.  Trelease  forwarded  a  quantity  of  parasitized 
larvae  from  Dawsoif s  Station,  Ala.,  with  the  following  note : 

July  24,  1879. 

I  mail  yon  to-day  a  box  containing  some  95  pnpa«  and  webbed-up  larvae  of  Aletia, 
•  *  *  I  find  nearly  one-half  of  the  larvae  from  one-third  to  two-tliircls  grown  bear- 
tog  small  white  egj^s  on  their  backs.  (It  is  ofily  for  the  last  few  days  that  I  have  no- 
ticed this,  but  it  has  probably  been  the  case  with  this  entire  third  brood.)  These 
tf^  are  of  two  sizes.  The  larger  are  usually,  perhayis  always,  deposited  singly  on  the 
dorsum  of  one  of  the  thoracic  segments  of  the  larva,  and  placed  transversely  or  ob- 
liquely. They  are  elongated,  oval  at  the  two  ends,  lout  more  often  bluntly  rounded. 
Their  length  averages  about  S*-""",  their  breadth  2""".  They  are  very  slightly  tlaf  tened 
on  the  surface  by  which  they  are  attached.  Sometimes,  wheu  no  egg  can  be  seen,  a 
discolored  mark  of  the  size  and  shape  of  the  egg  is  seen  on  the  back  of  the  larva ;  in 
other  cases  a  discoloration  below  the  skin  of  the  thorax  appears  to  show  the  presence 
of  a  parasite  larva.  The  smaller  eggs  are  also  white,  and  measure  about  6'"'"  by  S""", 
firom  which  you  will  see  thjit  they  are  broader  proportionally,  and  consequently  more 
oval  thaB  cylindrical.  They  are  slightly  more  flattened  on  the  under  surface  as  a  rule. 
These  are  deposited  on  the  side  and  back  of  the  head  and  thoracic  segments,  and  vary, 
in  the  cases  so  far  noticed,  from  one  to  four  in  number ;  sometimes,  where  there  are 
several,  being  scattered  almost  in  contact  with  each  other. 

These  eggs  were  fastened  very  firmly  to  the  back  of  the  larvae,  and 
were  jdl  so  placed  that  the  victim  could  by  no  exertion  reach  them  with 
its  jaws.  In  some  cases  they  appeared  to  be  e^e»i  sunk  beneath  the 
skin,  and  Mr.  Trelease  records  the  fact  in  a  later  letter  that  he  has  seen 
the  skin  shed  without  the  egg  being  also  cast  off.  The  adult  flies,  from 
these  specimens  sent  July  24,  began  to  issue  September  1.  This,  taken 
in  connection  with  the  fact  that  the  specimens  reared  in  1878  issued  in 
November,  would  seem  to  argue  three  broods  a  year  for  this  species  of 
Tachina^  the  last  two  broods  certainly  destroying  many  cotton-worms. 

An  examination  of  the  specimens  issuing  from  tfiis  lot  of  worms  re- 
vealed two  individuals  of  a  new  species  of  Tachina^  differing  from  T. 
aJetiae  in  several  respects.    We  draw  up  the  following  descrii)tion: 

Tackina  fratemaj  n.  sp. — Length  6"™. 

Color. — General  effect  nearly  black  ;  head,  face,  and  facial  depression  silvery  white, 
inclining  slightly  to  golden  on  occiput ;  antennae,  1st  and  3d  joints  black,  2d  joint 
testaceous;  ]>alpi  testaceous;  pubcsence  behind  the  head  blackish^  thorax,  second 
and  following  abdominal  joints  ashy ;  thorax  with  two  plain  longitudinal  black  stripes 
and  two  indistinct;  first  abdomiual  joint  black  above,  ashy  beneath;  femora piceous ; 
tibiae  and  tarsi  nearly  black.  Eyes  finely  pubescent.  In  other  respects  resembling 
r.  aletiacj  Kiley.     Described  from  two  specimens. 

Flesh-flies  {Dipt^  family  Sarcophagidae,  genus  Sarcophaga). — 
From  general  appearauce  it  would  be  impossible  to  separate  a  flesh-fly 
from  a  Tachina  tly,  and  only  by  the  help  of  a  lens  is  it  possible  to  dis- 
tinguish them ;  tlie  principal  difference  being  that  in  the  family  now 
under  consideration  the  style  of  the  antennae  or  antennal  bristle  is  plu- 
mose or  hairy,  althougb  naked  at  the  tip,  while  in  Tachinidae  it  is  naked 
throughout  its  length.  These  flies  have  long  been  considered  remarka- 
ble on  account  of  tlieir  viviparous  habits.  The  eggs  are  long  and  deli- 
cate and  hatch  (juickly.  If  the  female  is  unable  to  find  a  suitable  place 
to  deposit  thcni  witliin  a  given  time  after  fertilization  they  hatch  within 
her  body,  and  we  have  the  phenomenon  of  a  viviparous  insect.  The 
ovaries  are  large  and  arranged  in  a  spiral  manner,  and  De  Greer  is  said 
to  vouch  for  the  development  of  20,000  larvae  in  one  female,    The  dis- 
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tinction  between  the  earlier  forms  of  the  flesh-flies  and  Taehina  flies  is 
said  by  Professor  Eiley  to  be  that— 

The  Taehina  larva  is  roanded  posteriorly,  With  a  sinall  spiracnlar  cavity,  easily 
closed,  and  having  a  smooth  rim;  it  contracts  to  a  papa,  which  is  quite  mdAmnly 
roanded  at  each  end.  The  Sarcophaga  larva  is  more  tronoate  behind,  with  fleshy 
warts  on  the  rim  of  the  spiracnlar  cavity,  and  with  a  more  tapering  head ;  it  contracts 
a  pnpa,  which  is  also  truncate  behind  and  more  tapering  in  front,  where  the  protho- 
racic  spiracles  show,  as  they  never  do  in  Taehina, 

It  is  the  general  habit  of  the  fl,esh-flies  to  deposit  their  eggs  or  yonng 
upon  dead  and  putrefying  animal  matter,  but  they  are  of^  known  to 
thus  infest  living  animals,  thus  partaking  of  the  nature  of  parasites. 
Their  habits  are  then  similar  to  the  Tachinidae,  The  larva  lives  wiUiin 
the  insect,  and  similarly  issues  when  full  grown  to  pupate  under  ground. 

During  the  summer  of  1878  several  specimens  of  a  flesh-fly  were  reared 
from  pupae  of  Aletia.  These  proved  to  be  specimens  of  Sarcophaga  Mar- 
raceniaej  Eiley,  a  probable  American  variety  of  that  widespread  scaven- 
ger Sarcophaga  camaria  (Plate  Xm,  fig.  6),  Linn.,  a  species  common  to 
Europe,  America,  and  Australia  certamly.  and  probably  elsewhere  to 
be  found.*  Sarraceniae  was  first  described  oy  Professor  Eiley,  in  a  paper 
read  before  the  Saint  Louis  Academy  of  Sciences,  as  feeding  npon  the 
dead  insects  to  be  found  in  the  leaves  of  Sarracenia.  Plate  XTv ,  fig,  1, 
represents  this  insect  in  its  various  stages. 

Several  specimens  of  8arra>cenias  have  been  secured  the  present  sum- 
mer (1879),  and  also  what  may  prove  to  be  a  new  species  of  Sarcophaga. 

Plate  XIV,  Fig.  2,  represents  the  insect  in  all  stages:  a  is  tiie  egg^ 
natural  size:  h  is  the  egg  enlarged;  o  is  the  fiill  grown  larva;  d  is  the 
head  of  the  larva  enlarged ;  e  is  the  puparium ;  and  /  the  adult  insect. 

Phoba  aletiae,  Com8tock.t — August  12,  1879,  a  large  number  of 
small  white  maggots  were  found  in  cJ^salides  sent  from  Minters,  Ala. 
These  maggots,  which  appeared  nearly  full  grown,  were  about  0.15  inch 

i^mmj  ijj  length;  th^y  were  rather  slender,  the  9th  segment  bdngthe 
)roadest.  The  posterior  end  of  the  body  was  large  and  rounded,  and  the 
anterior  e^d  tapered  gradually  to  a  point. 

ExamiQation  with  a  lens  showed  that  each  segment  was  armed  later- 
ally with  four  short,  stout  spines  (two  on  each  side),  and  the  posterior 
end  of  the  body  was  furnished  with  six.  August  16  these  larvae  com- 
menced to  pupate.  The  puparium  was  light  brown  in  color,  !■■  by 
2am  jj^  gi^e.  The  front  side  showed  the  joining  of  the  segments,  and 
was  somewhat  rugose;  the  back  side  was  smooth;  the  posterior  end 
was  rounded  and  armed  with  the  same  six  small  spines  that  were  present 
in  the  larva  j  the  anterior  end  of  the  body  was  more  pointed.  Prom 
about  the  third  thoracic  segment  two  long  black  excurved  spines  pro- 
truded, which  presented  the  most  characteristic  feature  of  the  puparium. 
ilie  perfect  flies  began  to  issue  in  great  numbers  August  27,  or  about 
en  days  from  the  time  of  commencing  to  pupate.  They  proved  to  be 
>ctive  little  yellowish-brown  two-winged  flies,  with  robust  bodies  and 
»hort,  stout  wings.    They  are  well  represented  at  Plate  XIY,  Fig.  3,  as 

>so  are  the  larva  and  pupa. 

.^Tom  present  indications,  this  insect  bids  fair  to  be  one  of  the  most 
"•f>ortant,  as  it  is  one  of  the  most  interesting,  of  the  parasites  of  the 
-   ton-worm. 


^m  in  receipt  of  a  commnnication  from  Baron  Osten-Sacken,  commenting  upon 
■^  u.uove,  in  wliich  he  says :  ''Allow  me  to  observe,  in  this  connection,  that  Sarcth 
,Mga  camaria  does  not  occur  in  Korth  America.  Yon  will  find  that  statement,  with 
•^me  detail,  in  my  recent  C»talogae  oftlM  def">.ribed  North  American  Diptera,  p.  158.* 
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IMPOSTANOE    OP   THE   NATURAL   ENEMIES    OP   THE   COTTON-WOBM— 

SUMMARY. 

ittoja  a  perusal  of  this  section  it  is  doubtful  if  the  reader  has  obtained 
a  very  definite  idea  of  the  actual  amount  of  good  performed  by  the  nat- 
ural enemies  of  the  cotton- worm,  except  that  it  is  by  no  means  insignifi- 
cant. It  would,  indeed,  be  a  difiicult  task  to  estimate  the  number  of 
cotton- worms,  in  one  stage  or  another,  that  are  destroyed  every  year  by 
^e  different  birds  and  insects ;  but  we  will  bring  together  in  this  sum- 
mary such  points  as  relate  to  the  amount  of  good  performed,  hoping  to 
set  the  importance  of  the  subject  forth  in  a  more  definite  lignt. 

Among  the  vertebrate  enemies,  it  will  be  of  interest  in  this  connection 
to  be  able  to  form  an  idea  of  the  actual  number  of  insects  destroyed  by 
^e  average  insectivorous  bird.  As  concise  a  statement  of  facts  upon 
this  i)oint  as  we  have  met  with  is  given  in  Professor  Aughe^'s  report 
to  the  United  States  Entomological  Commission.  Professor  Aughey 
says:* 

Few  nnobservant  people  have  any  coDiprehensioQ  of  the  vast  uamber  of  insects  that 
birds  actually  destroy.  During  the  breeding-season  this  destruction  of  insects  by  birds 
reached  its  culmination.  The  young  of  some  species  will  eat  about  50,  others  ^boat 
60,  some  about  75  insects  each  day.  The  average  cannot  be  fa^rom  60.  At  this  rate 
five  young  birds  would  eat  about  300  insects  each  day,  or  about  9,000  a  month  foreacJi 
month,  exclusive  of  the  parents.  There  have  been  widely  different  estimates  as  to  the 
number  of  insects  that  the  old  birds  eat,  but  it  ought  not  to  be  difficult  to  approximate 
the  quantity.  Only  a  small  part  of  a  bird's  stomach  is  entire  enough  to  be  distiu- 
cniisbed  and  counted.  If  the  balance  is  composed  as  largely  of  insects,  Which  is  more 
than  probable,  then  the  whole  number  eaten  during  a  day  by  an  insectivorous  bird 
must  oe  near  200.  I  reached  the  same  conclusion  by  actual  tests.  In  the  fall  of  1874 
I  bought  two  Bastramian  plovers  from  some  boys  who  had  trapped  them,  and  kept 
them  lor  a  week  in  a  cage  before  they  were  set  free.  I  fed  them  on  locusts  and  other 
inseots,  which  I  counted  for  four  days  with  the  following  result : 

first  day .' ••••m*.  277 

Second  day 453 

Third  day 443 

Fourth  day 439 

Total 1,616 

Average  per  day • ••••••      404 

Average  for  each •••••.•      203 

I  was  compelled  to  go  away  or  else  the  experiment  would  have  been  continued 
lonser. 

About  one-fourth  of  the  insects  were  locusts,  and  the  balance  were  flies,  ants,  beetles, 
d>o.  1  gave  them  whatever  insects  the  boys  that  I  hired  gathered  for  me.  My  im- 
pression, however,  is  that  they  ate  less  than  they  would  have  done  if  they  had  beeu 
at  liberty.  But,  lest  there  might  be  some  mistake,  and  to  avoid  all  possibility  of  error 
on  the  wrong  side,  we  will  base  our  calculations  on  an  estimate  of  150  insects  each  day 
for  a  mature  plover.  At  this  rate  20  old  plovers  would  eat  3,000  insects  each  day,  or 
99,000  a  mouth.  And  suppose  further  that  these  20  plovers  had  nests  which  averaged 
four  young  ones  each.  At  60  insects  a  day  for  each  youngplover  the  40  would  con- 
sume 2,400  every  twenty-four  hours,  or  72,000  a  month.  The  20  plovers  and  their 
progeny  together  would  consume  162,000  insects  each  month.  At  this  same  rate  1,000 
plovers  and  their  young  would  cousume  in  one  month  tij,  100,000  insects.  That  many 
inseots  removed  in  oue  year  from  a  farm  of  160  acres  would  probably  render  it  capable 
of  producing  crops  eveu  when  these  insects  were  doing  their  worst.  As  there  are 
many  birds  that  eat  more  insects  than  do  the  plovers,  as  well  as  many  that  eat  less, 
150  insects  a  day  is  probably  a  fair  average  for  all  insectivorous  birds. 

This  extract  ij5  elo(|iieut  as  a  defense  of  birds,  and  puts  us  on  a  sound 
basis  of  apparently  unexaggerated  facts.  Too  much,  then,  can  hardly 
be  said  in  favor  oi  insectivorous  birds  in  cotton-fields. 

With  the  exception  of  the  ants,  predaceous  insects  are  hardly  to  be 

^■iii-.'''        ■        '  ■■       ■■'    — — ■  I 

*  First  annual  report  uf  the  United  States  Entomological  CumnuBsioni  1877.  Sooky 
Mountain  Locust,  Uex^aitment  Interior,  1878. 
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compared  either  to  the  birds  or  to  the  peurasitic  insects  in  regard  to  the 
nulnbor  of  cotton-worms  which  they  destroy.  True,  the  capacity  of  some 
of  them  is  great,  but  they  either  labor  under  disadvantages  (such  as  being 
comparatively  confined  to  the  ground  as  the  carabid  beetl(»s)  or  are  not 
BuflBciently  numerous  to  do  a  very  great  amount  of  good.  Still  it  is  well 
to  know  them  and  not  destroy  them,  as  thousands  of  worms  arc  d(iatix)yed 
by  them,  and  it  is  only  in  a  comparative  way  that  we  si)oak  at  all  de- 
precatingly  of  them.  The  capacity  of  the  rear-horses  {Maniia  carolinn) 
has  been  shown  by  the  statement  that  one  individual  has  in  one  night 
killed  and  devoured  eleven  Colorado  i)otiito-bcetles,  and  we  have  mca- 
tioned  the  fact  that  a  young  specimen  of  the  wheel-bug  {Prionottis  <jm- 
tatui  [Beduvius  Ttovenarius])  has  been  known  to  destroy  ten  catcri>illars 
in  five  hours,  thus  showing  the  amount  of  good  which  may  be  done  by 
the  hemipterous  enemies  of  the  cotton- worm.  The  destructive  powers 
of  the  aaiius-flies  have  been  shown  from  Mr.  Thompson's  statement  that 
he  has  known  one  individual  to  destroy  Idl  bees  in  a  day.  The  work  of 
ants  in  this  direction  has  been  discussed  at  length,  and  they  are  shown 
to  be  the  most  valuable  of  the  predaceous  insect  enemies  of  the  cotton- 
worm* 

The  destruction  of  the  cotton-worms  by  their  true  parasites  is  a  sub- 
ject upon  which  interesting  experiments  may  be  made.  The  extent  of 
parasitism  will  undoubtedly  vary  much  witli  the  season  of  the  year,  the 
bust  brood  always  seeming  to  be  much  more  extensively  parasitized  than 
any  of  tiie  preceding  broods.  The  probabilities  are  that  they  increase 
with  the  increasing  numbers  of  the  worms,  and  that  they  also  are  affected 
to  a  certain  extent  by  the  character  of  tiie  season,  although  not  com- 
parably with  the  ants.  From  August  12  to  August  28, 1,721  pupae  prob- 
ably belonging  to  the  fourth  brood  were  received  at  the  department  from 
Alabama,  for  the  purpose  of  ascertaining  the  extent  of  the  parisitism. 
The  result  hardly  justified  th*e  anticipation.  From  this  lot  of  1,721 
chiysalides  there  issued  in  all  1,455  moths,  and  from  the  remaining  2fi6 
chrysalides  were  bred  the  following  parasites :  Of  Chaleis  ovata^  Say,  32 
specimens ;  of  Tachina  aletiae^  Riley,  3  specimens ;  of  Sarcophaga  sp.,  7 
specimens ;  of  Pimpla  anulipeSj  Br.,  1  specimen  5  of  Tachina  fratema^  2 
specimens ;  of  Didictum  zigzag  sp.,  32  specimens ;  of  the  small  Dipteron 
Phora  aleiiae^  a  very  great  number  of  specimens ;  making  altogether  of 
the  large  parasites,  44,  each  singly  from  a  chrysalis,  and  120  chrysalides 
destroyed  by  the  small  parasites,  making  a  total  of  164  out  of  1,721,  or 
between  0  and  10  per  cent^  The  remaining  102  died  from  some  unknown 
cause.  This  percentage  is  smaU,  but  in  the  last  brood  it  would  undoubt- 
edly be  greater. 

The  extravagant  ideas  of  Dr.  Gorham  on  the  subject  of  the  extent  of 
parasitism  are  easily  accounted  for.  Ho  collected  his  specimen  ohiy- 
salidcs  for  observation  late  in  tlio  fill,  after  the  liibernating  moths  had 
issued.  Naturally,  no  apparently  sound  clirysalidcis  were  left  excepting 
those  containing  parasites.  These  bo  co'lectod,  and  parasites  issued 
from  all ;  hence  his  conclusions.  A  note  from  one  of  Professor  WiUet's 
lettiTs  seems  to  indir*ate  the  greater  abundjiuce  of  parasites  in  the  last 
brood  than  in  the  earlier  ones.  He  collected  a  number  of  newly-formed 
chrysalides  in  Kovember.     Of  these  he  says : 

Almut  two  dozon  wem  placed  in  a  box  in  my  flittinr^-room,  expect Infj  to  batch  ont 
some  inotbs  for  exposure.  Tho  Ibllowinpr  is  tb»MesiiU  :  In  some  two  weeks  two  moths 
camo  out;  tbey  sojiut  d  delicate,  and  ouo  lived  only  two  days,  the  other  four  or  five. 
No  otiior  motlj8  bavo  a]»peared  (December  11).     N<»veiiiber  24, 1  found  four  ichucumou 
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two  dozen  ohrysalidefl — » lArge  proportion.  I  had  75  chryBalides  in  a  box  in  summer; 
about  50  came  out  moths ;  most  of  the  others  could  not  escape  from  and  perished  in 
Ihe  dried  leayes.    I  saw  not  a  parasite  of  any  kind. 

An  encouraging  statement  concerning  the  extensive  parasitism  of  an 
early  brood  (the  tiiird)  is  contained  in  a  letter  from  "Mr.  Trelease  of  July 
2iy  1S79.  He  stated  that  at  that  time  nearly  OTM-hdlf  of  the  half-grown 
worms  in  the  fields  under  his  observation  bore  the  eggs  of  one  of  the 
ToGhina  parasites.  One-half  is  certainly  a  large  proportion,  but  he  re- 
iterates it  with  exactness  in  his  notes,  and  stands  ready  to  vouch  for  it. 
It  seems  not  at  all  unlikely  when  we  consider  the  numbers  in  which  the 
Qor^em  species  of  Tachina  occur  in  fields  ravaged  by  the  northern 
army-worm.  In  a  field  which  was  black  with  these  worms  I  have  searched 
for  hours  without  finding  a  single  unparasitized  full-grown  worm.  Nine 
hundred  and  ninety-nine  out  of  a  thousand  bore  the  white  eggs  of  the 
destroyer. 

These  few  points  will  be  sufficient  to  give  a  more  accurate  idea  of  the 
importance  of  the  natural  enemies  of  the  cotton-worm. 

REMEDIES. 

Preventive  measures. — The  most  important  of  the  preventive 
measures  which  can  be  adopted  is  the  encouragement  of  the  natural 
enemies  of  the  cotton-worm.  Detailed  accounts  of  these  have  been 
given  in  a  previous  section ;  hence,  but  little  remains  to  be  said  here. 

The  most  practicable  thing  which  can  be  done  in  this  direction  is  the 
protection  by  law  of  all  the  native  insectivorous  birds.  An  incalculable 
amount  of  injury  has  been  done  by  the  indiscriminate  destruction  of 
binis  by  the  freedmen  since  the  close  of  the  war.  In  addition  to  the 
protection  of  the  native  species,  others  might  be  introduce<l.  But  here 
very  gi^eat  care  must  be  exercised,  else  more  harm  than  good  may  be 
accomplished.  No  s|>ecies  should  be  introduced  the  habits  of  which  are 
not  thoroughly  understood.  We  wish  to  call  particular  attention  to  this 
point,  as  many  planters  have  urged  us  to  aid  in  the  introduction  into 
the  cotton  States  of  the  English  sparrow,  a  species  the  importation  of 
which  into  the  Northern  States  has  been  pronounced  a  calamity  by  nearly 
all  of  the  American  ornithologists. 

The  encouragement  of  the  insect  enemies  of  the  cotton-worm,  though 
less  practicable  than  the  protection  of  birds,  is  not  less  importietnt;  for 
this  reason,  gieat  care  lias  been  taken  to  figure  and  describe  all  the  pre- 
daceous  or  parasitic  insects  which  destroy  the  cotton-worm.  It  would 
be  worth  the  while  of  every  planter  to  become  familiar  with  the  appear- 
ance of  the  more  common  of  these,  and  instruct  his  hands  not  to  injure 
them.  In  those  cases  in  which  hand-picking  of  the  pupae  of  Aletia  is 
employed,  much  good  can  be  done  by  taking  care  not  to  desteoy  the 
parasites  contained  in  them.  The  pupae,  when  collected,  instead  of  be- 
ing destroyed  should  be  placed  in  barrels  or  boxes  covered  with  coarse 
wire  gauze  or  other  netting.  In  this  way  the  parasites  which  emerge 
from  the  ])upae  can  be  ullowed  to  escape  through  the  meshes  of  the  net- 
ting, and  are  thus  enabled  to  go  on  with  their  destruction  of  the  pest; 
whereiis  the  moths  which  matui*e,  being  larger,  cannot  escape,  and  i)erish 
in  their  prison.  Some  idea  of  the  importance  of  this  precaution  may  be 
gathered  from  the  results  of  an  experiment  already  cited,  in  which  it 
was  found  that  of  l,7:il  pupae  of  the  fourth  brood,  nearly  10  per  cent, 
were  parasitized.  Or  what  is  more  to  our  puri)ose,  there  were  bied  from 
these  pui>ae  44  lar;;e  parasites  (rimpla^  Chalets,  and  TaA)hina),  and  an 
immense  number  of  small  parasitic  flies  belonging  to  the  genus  Fh4»ra. 
It  must  be  remembered  that  the  later  broods  of  Aletia  contain  a  larger 
percentage  of  oarasitized  individuals. 
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Under  this  head  will  come  also  the  snggestioD  of  Mr.  Nicholas  A. 
Davis,  of  Jacksonville,  Tex.,  who  recommends  planters  to  avoid  plowing 
cotton-fields  when  they  are  wet  for  fear  of  destroying  ants,  and  also  ad- 
vises planters  not  to  plant  cotton  on  wet  land  where  ants  do  not  live. 

As  another  preventive  measure,  would  it  not  be  well  to  plant  less  cot 
ton  and  cultivate  more  thoroughly,  using  fertilizers  t  In  tiiis  way  more 
cotton  would  be  made  early  in  the  season,  before  the  worms  increase 
sufficiently  to  injure  it,  and  then,  with  smaller  fields  to  go  over,  the  force 
upon  a  plantation  would  be  sufficient  to  apply  remedies  in  season  to 
keep  the  worms  in  check. 

With  a  view  to  rendering  the  cotton  distasteful  to  the  caterpillar,  if 
possible,  quassia  chips  were  steeped  and  soaked  in  water  for  al)out  a 
week  and  a  half,  one  pound  of  chips  being  used  for  each  gallon  of  water. 
This  decoctioD  was  then  diluted,  from  a  pint  to  a  quart  of  it  being  added 
to  each  bucketful  of  water  (2  gallons),  and  applied  with  a  fountain 
pump  to  infested  cotton,  so  that  every  leaf  was  thoroughly  wet.  In  this 
form  the  infusion  was  intensely  bitter  and  imparted  a  strong  taste  to 
the  cotton  leaves  after  the  water  had  evaporated ;  but  though  several 
applications  were  made  it  did  not  interfere  with  the  feedmg  of  tiie 
worms. 

Dbstbfction  of  eggs. — Many  attempts  have  been  made  to  destroy 
the  cotton-worm  in  the  eg^  state.  These  have  been  accompanied  witJi 
but  little  success.  Owing  to  the  fact  that  tlie  tender  terminal  leaves 
are  first  destroyed  by  the  worms,  planters  have  believed  the  eggs  were 
laid  upon  this  part  of  the  plant.  ThL<»  belief  has  suggested  the  idea  that 
by  cutting  off  and  destroying  the  terminal  shoots  the  eggs  would  be 
removed.  But  as  shown  in  the  chapter  on  natural  history,  the  greater 
part  of  the  eggs  is  laid  on  the  lower  surface  of  the  larger  leaves  of  the 
middle  third  of  the  plant ;  hence  by  topping  the  cotton  only  those  worms 
which  happen  to  be  on  that  part  of  the  plant  would  be  destroyed. 

Owing  to  their  small  size,  and  the  position  in  which  the  eggs  are  de- 
posited, any  attempt  to  destroy  the  insect  in  this  state  will  prove  imprac- 
ticable. And  the  destruction  of  the  few  larvae  which  are  removed  with 
the  terminal  shoots  does  not  pay  for  the  labor  of  topping  the  cotton, 
especially  as  the  entire  cotton  can  be  poisoned  with  less  labor. 

GoLLEOTiNO  LARVAE  BV  HAND. — Although  it  may  seem  a  hopeless 
task  to  preserve  a  field  of  cotton  by  collecting  the  larvae  by  hand,  we 
feel  that  very  much  can  be  done  in  this  way  if  the  effort  is  ma<le  at  the 
proper  season.  It  would  be  a  waste  of  labor  to  attempt  to  destroy  in 
this  way  the  individuals  of  the  third  crop  of  worms.  Not  so,  however, 
in  case  of  the  first  brood.  This  appears  in  such  small  numbers  that  by 
careful  searching  a  very  large  proportion  of  them  oould  be  found. 
This,  of  course,  would  materially  lessen  the  numbers  of  the  subsequent 
broods.  As  eaily  as  the  middle  of  May  the  cotton  fields  should  be 
thoroughly  searched ;  at  this  time  the  cotton  plants  are  small,  therefore, 
this  could  be  done  with  (tonipai^atively  little  labor.  Much  could  be  ac- 
complished by  instructing  the  hands  to  carefully  collect  all  larvae  and 
folded  leaves  containing  pupae  found  while  working  the  cotton  early  in 
the  season.  We  believe,  however,  that  instructions  of  this  kind  could 
only  be  nmih^  to  produce  the  maximum  results  by  offering  a  reward  for 
every  specimen  caiiturod  before  a  certain  date,  say  June  1 ;  a  smaller 
reward  might  then  be  ottered  tor  each  specimen  between  that  time  and 
some  subsequent  date.  Wo  have  uo  doubt  that  were  each  planter  to 
expend  a  small  sum  in  this  way  greater  retuins  >vould  be  idealized  than 
could  be  obtained  by  the  expenditure  upon  the  crop  of  a  like  sum  any 
other  way.    And  we  are  inclined  to  believe  that  even  in  case  where 
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concerted  action  caimot  be  obtained  good  results  will  follow  Individual 
efibrtA.  For,  although  the  summer  and  antnnm  broods  of  moths  ungrate 
to  great  distances,  there  is  reason  to  believe  that  the  hibernating  indi- 
vidaals  and  those  of  the  early  broods  do  not  do  so  to  any  great  extent. 
As  evidence  of  this  we  cite  the  fact  that  considerable  time  elapses  be- 
tween the  appearance  of  the  worms  in  those  localities  which  we  have 
designated  as  centers  of  hibernation  and  in  the  more  northern  parts  of 
tike  cotton  belt. 

Dbstbuctton  op  larvae  by  poisons. — In  the  present  state  of  our 
knowledge  it  seems  that  the  most  effectual  means  of  destroying  the  cot- 
ton-worm is  by  the  use  of  |)oisons,  either  in  the  moist  or  dry  condition. 
In  the  former  case,  the  poisonous  substance  is  dissolved  or  suspended 
in  water ;  in  the  latter,  it  is  mixed  with  flour,  gypsum,  or  other  innocuous 
powder,  which  ^erve  to  dilute  it,  and  in  some  cases  to  aid  it  in  adhering 
to  the  plant. 

During  the  season  of  1879  a  careful  and  extended  series  of  experi- 
ments were  conducted  by  Mr.  William  Trelease,  under  my  direction,  for 
the  purpose  of  ascertaining  the  best  poison  for  use,  taking  into  consid- 
eration both  its  efiicacy  as  an  insecticide  and  its  effect  on  the  plant. 
Special  attention  was  also  given  to  ascertaining  the  most  rapid  and 
economical  method  of  applying  poisons. 

These  experiments  were  penormed  under  especially  favorable  condi- 
tions. Mr.  Trelease  was  located  upon  a  plantation  in  the  southern  part 
of  Dallas  County,  Alabama,  a  locality  in  which  cotton- worms  are  espe- 
cially destructive ;  he  made  arrangements  by  which  he  could  call  into 
service  all  the  help  on  the  place  if  necessary.  In  this  way  he  was  able 
to  use  the  remedies  on  a  large  scale,  and  to  carefully  compare  the  results 
obtained  by  different  methods.  A  neighboring  plantation  ui>on  which 
no  efforts  were  made  to  protect  the  cotton  served  also  for  comparison. 

As  we  shall  have  occasion  to  refer  to  these  experiments  we  give  here 
a  part  of  Mr.  Trelease's  report  relating  to  them. 

The  gronnd  covered  by  my  experiments  with  poisons  msy  be  seen  from  the  follow- 
ing tables : 

I.— To  TEST  TniC  BFPICACY  OF  THE  SUBSTANCES. 

(a)  London  pnrple,  suspended  in  water. 

(b)  Gray  arsenic,  suspended  in  water. 

(e)  Paris  green,  suspended  in  water. 

(d)  Texas  worm-destroyer,  dissolved  in  water. 
e)  ------ 

(<7)  Kerosene,  in  water, 
t  (hS  Carliolic  acid,  in  water. 
(   (a)  London  purple,  in  RoyalPs  mixture.* 
B. — Dry.  <   (6)  Gray  arsenic,  in  Royall's  mixture. 
(  (c)  Paris  green,  in  Royall's  mixture. 

IL— To  TEST  THE  ADHESION  OF  THE  SUBSTANCES. 

(a)  Poisons  suspended  in  water  without  flour-paste. 
(6)  Poisons  suspended  in  water  with  flour-paste. 
(a)  PoisoDs  mixed  with  flour. 
(6)  Poisons  mixed  with  flour  and  gyjpsum. 

(c)  Poisons  mixed  with  floor  and  rosm. 

(d)  Poisons  mixed  with  flour  and  dextrine. 

(e)  Poisons  mixed  with  flour,  rosin,  and  dextrine,  t 

—  -  -     — -  -■         -  ■  ■J.JMI  ■  I'l  ' ~~        -    ■     III , 

•Royall's  patent:  Flour,  one  barrel,  196  pounds;  Paris  green,  9  pounds;  dextrine, 
10  pounds  ;  rusin,  12  pounds. 

The  ingredients  being  in  a  fine  powder,  are  sifted  to  remove  lumps,  after  whioh  they 
are  thoroughly  mixed.    Other  poisons  may  be  sabstituted  ibi  Paris  greea. 

ti^td. 


]   {eS  Gray  arsenic,  in  Fowler's  solution. 
(fy  ()il  of  turpentine,  in  water. 
0 


I.— Wet.  j 


B.— Dry. 
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B.— Dry.  < 


(/)  Poisons  mixed  with  flour,  gypsnni;  and  ronin. 

io)  Poisons  mixed  with  flour,  |;yp8un),  and  d«'xt liuft. 

(/*)  Poisons  mixed  with  Hour,  gypsuiii,  rosin,  and  dextrine. 

(i)  Poisons  mixed  with  gypsum,  rosin,  and  dextrine. 

(Jfc)  Poisons  mixed  with  gypsum  and  rosin. 

(l)  Poisons  mixed  with  gypsum  and  dextrine. 

(ia)  Poisons  mixed  with  gypsum. 


All  of  my  wot  poisons  weie  applied  by  use  of  Whitman's  fountain-pump  No.  2.  Wliere 
small  quantities  were  used,  one  man  carried  a  2-gallon  water-hucket,  and  another 
preceded  him,  working  the  pump.  Where  larger  quantities  were  used,  a  40-gallon 
uarrel  was  placed  in  a  four-wheeled  wagon,  with  wheels  5  feet  apart  and  tlie  lowest 
axle  23  incnes  from  the  ground.  This  was  drawn  by  two  mules,  being  made  to 
ktraddla  one  row  of  cotton,  the  mules  walking  in  the  farrows  that  the  wLeela  ran  in. 
On%  man  drove  the  wagon,  and  two  others,  provided  with  fountain-pumps^  distributed 
the  poison  contained  in  the  barrel,  wetting  nine  rows  for  each  trip  a<;ros8  the  field. 
Meantime,  one  or  two  other  men,  with  a  two-horse  wagon  containing  several  smaller 
iMHTels,  were  engaged  in  carrying  water  from  a  pond  to  the  ends  of  the  rows  of  cotton, 
where  it  was  transferred  to  the  distributing  wagon.  With  these  two  pumps  worked 
•lowly,  th«  mules  walking  very  slowly,  we  found  that  a  barrel  of  water  wont  over 
about  three  acres  of  cotton,  wetting  it  fairly,  but  not  so  weU  as  was  to  be  desired. 
The  men  were  therefore  made  to  work  the  pumps  faster,  so  that  a  barrel  lasted  for 
two  aerea^  Not  satisfied  with  this,  we  enlarged  the  holes  in  the  rose-nozzle  a  little^ 
ao  that  without  materially  diminishing  the  force  of  the  pomp  we  were  able  to  apply 
%  iNknel  of  fluid  to  the  acre.*  In  thia  way  about  30  acrea  a  day  may  be  poisonad  by 
four  hands  and  four  mules. 

My  dry  poisons  were  applied  by  a  sieve  made  of  a  d-qnart  tin  bucket,  the  bottom  of 
which  was  replaced  by  perforated  tin,  and  which  was  provided  with  a  sooket  at  the 
tide  for  the  insertion  of  a  wooden  handle  about  three  feet  Icmg. 

My  experimenta  with  dry  poisons  were  not  extensive  enough  for  me  to  detennina 
accurately  the  amount  of  labor  required  to  poison  an  acre :  but  Mr.  Lade,  the  manager 
of  George  O.  Baker's  plantation  at  Selma,  Ala.,  tells  me  that  a  hand  can  poison  fi'om 
one  to  two  acres  of  cotton  per  day.  He  tella  me,  further,  that  one  barrel  of  RoyalPi 
mlxtmre  goes  over  about  thrse  acres, 

Befcffe  giving  details  of  the  experimentB,  I  may  briefly  state  the  concluaions  to  which 
they  led  me,  as  follows :  As  an  insecticide  I  prefer  Paris  green  to  any  other  substance 
nsed,  and  find  it  less  likely  to  injure  the  cotton  than  any  other.  Next  to  this  I  should 
plaee  commercial  arsenic  (arsenious  oxide,  Asj  O3),  though  this  is  more  likely  to  scorch 
the  cotton  than  the  preceding.  I  should  place  London  purple  next  in  the  list,  as  being 
less  valuable  as  a  poison  and  more  liable  to  injure  the  cotton.  Fowler's  solution  of 
ananio  (arsenious  oxide  dissolved  in  a  aolution  of  sodium  or  potassium  carbonate  in 
water)  servos  fairly  as  an  insecticide,  but  my  experience  is  that  it  is  very  liable  to 
injure  the  cotton,  probably  owing  to  the  alksJine  nature  of  the  solution.  A  consider- 
able quantity  of  the  mixture  known  as  the  Texas  Cotton-Worm  Destroyer  was  used, 
the  directions  accomi)anying  the  package  being  followed;  but  I  failed  to  obtain  satis- 
factory results  from  its  use  in  any  trial.  Oil  of  turpentine,  kerosene,  and  carbolic 
acid  in  water  were  applied,  but  when  applied  ao  at  to  kill  the  caterpillars  I  found 
tiiat  they  always  injured  the  ^lant. 

The  cheapest  mode  of  applying  the  poisons  is  undoubtedly  in  the  wet  form ;  and  I 
find  that  they  adhere  as  well  when  suspended  in  pure  water  as  when  paste  is  used, 
though  this  aids  in  their  suspension.  Whenever  a  solid  is  used  in  suspension,  frequent 
stirring  is  needed  to  keep  it  evenly  distributed  through  the  water.  In  Royali's  patent 
the  flour  is  supposed  to  act  as  a  diluent:  the  rosin,  to  melt  by  the  heat  of  the  sun  and 
thus  affix  the  poison  to  the  leaves  of  tne  plant ;  the  dextrine,  to  melt  and  gum  the 
poison  to  the  leaves  under  the  action  of  water,  either  as  dew  or  rain.  My  experiments 
showed  mo  that  flour  alone  adhered  nearly  as  long  as  this  mixture ;  and  even  that  it 
might  be  replaced  in  part  by  gypsum  or  land  plaster,  but  that  gypsum  alone,  or  re- 
placing all  of  the  flour  in  Royali's  patent,  was  removed  by  the  first  rain  as  a  general 
thing.  The  reason  for  this  is  that  the  first  dew  converts  the  flour  into  a  paste,  which 
becomes  attached  to  the  leaf,  and  considerable  rain  is  needed  to  dissolve  and  remove 
it.  I  find  that  one  pound  of  Paris  green,  applied  in  forty  gallons  of  water  to  an  acre 
of  cotton,  will  kill  the  worms  to  a  certainty  without  injuring  the  cotton  to  any  appre- 
ciable extent,  provided  there  is  no  rain  on  it  for  several  Jays ;  but  the  dry  prison, 
using  about  twice  as  much  Paris  green  to  the  acre,  is  equally  certain  and  safe,  and 
will  withstand  far  more  rain,  even  if  merely  mixed  with  flour.  Owin^  to  the  cost  of 
the  flour,  however,  and  the  greater  cost  of  applying  it,  the  dry  poison  is  far  mora  ax- 
pensive  than  the  wet. 

*  It  is  far  better  to  employ  the  larger  size  of  pump,  which,  from  its  greater  eapaci^, 
dittributea  mora  water  iiuai  the  one  uted  by  me^  and  with  less  labor. 
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A.—WKT  POISONS. 

Angust  7,  nine  l>arivls  of  water  were  applied,  goin^  over  almut  three  acres  to  the 
tarrcT.  Tho  time  npejit  was  from  9  a.  in.  to  Bunact.  and  the  first  rain  fell  at  about 
niUB  uVloek  the  next  uiurning.  The  substances  nHea,  their  qnantitiet,  and  tho  nam* 
ber  of  dewti  worms  jnsi  before  the  raiu  began  ore  shown  by  the  following  table  : 

I.— Wei  poisoHi  applied  Auguii  7,  1879. 


Kumbtf  of  barrels. 

• 

Name  of  poison. 

Quantity  of 
poison. 

Quantity  of 
paste. 

Dead  worm. 

Texas  ^orm -destroyer.. 
L.<'iiik>n  pur][>Io..«. ••.... 

Measare ...... 

Noos. 

16  onnces 

21  ounces 

21  onncea 

20  ounces 

16  ounces 

20ounees 

1  raeasnr^..... 

1  gallon... 
1  gallon... 
1  gallon... 
1  gallon... 
1  gallon... 
1|  gallons. 

Vory  few. 

(rvav  a:*Mf;iiic. ........... 

Do. 

I'aris  irrefx). . ........... 

Few. 

Loiitiuii  purple 

Very  <!sw. 
JDo. 

]'aria  green 

Gray  araonio 

Do. 

Texas  worm-destroy  er.  . 
......do  ................. 

Tery  few  or  aoao. 

Do. 

1  measure..... 

Rains  oecnrred  nearly  eyery  day  for  aboat  m  week  after  this  was  tipplied.  On  tha 
dth  of  Aug^nit  I  found  no  dead  worms,  and  examination  with  a  lens  showed  very  littla 
peison  on  the  leaves ;  iior  was  the  cotton  scorched  except  in  one  or  two  places  wbuns 
m  poison  was  a  little  tliickor  than  usnal ;  but  Tinea  of  the  cow-pea  growing  Id  ihs 
field  were  eonAiderably  injured.  The  caterpillars  continuing  to  eat,  Ws  again  poi- 
loncd  this  cotton  on  the  11th,  12th,  and  13th  of  August. 

In  the  following  table  tho  quantity  of  poison  per  barrel  of  water  is  giyen,  but  is 
lome  sections  several  barrels  were  used  : 


Pall. 


1879. 

Ang.    11 

Aug.    12 
Ang.    13 


8 


{ 


Kama  of  ^oiicn. 


10  Paris  fi^rpen 

11  i  Tx)ndon  purple 

1  'J  j  G  ra^y  ar.'senic 

13  I  I'arls  green 

14  Texas  worm -destroyer 


Qnantity  of 
poison  per 
barreL 


24  ounces . 
16  ounces . 
20  onnces  . 
24  ounces . 
1  measure. 


Qnantityof 
paste  per 
oarreL* 


2  gallons) 
2  gallons  S 
2  gallons  > 
2  gallons.. 


Length  of  thne 
before  raia. 


64 


askourtsTorsge. 
lahonnsrenmo. 


\ 


Dead  worms 
after  24  hoars. 


AfidrnnmbsE. 

8ome. 

Few. 

Many. 

Scarcely 


*  In  all  of  my  exp^rimonts  where  T)aste  was  used  it  was  made  by  boiling  wheat-flonr  in  water,  ao  as 
tobeatnfie  thicker  than  the  starch  CDniinonly  used,  for  stiffening  linen  articles.  Some  farmers,  to 
avoid  tbo  labor  of  boilir.;^  tlio  pastf,  allow  Hour  to  ferment  in  water,  obtaining  a  very  good  article  in  this 
way.  In  eithfr  case  it  o3>ouM  l>e  atrained  through  muslin.  Mr.  Patrick  Calaban,  of  Selma,  merely  stirs 
two  ponnda  of  ci>n«mon  surch  in  a  bucketful  of  cold  water,  wbiek  is  tkMi  added  to  40  galkmt  of 
ialning  the  poiion. 


"When  apphing  the  poisons  to  sections  10  to  14^  inclusive,  we  used  two  mules  to 
draw  the  distributing  wagon,  in  which  were  the  driver  and  two  hands  with  pumps. 
Another  hand,  witli  a  two-mule  wagon,  was  engaged  in  drawiug  water  from  a  pond 
to  the  ends  of  the  cotton  rows,  where  it  was  transferred  to  the  other  wa^on.  Owing 
to  the  low  specific  gravity  of  London  purple,  the  bulk  of  a  pound  of  it  is  far  greater 
than  that  of  an  e(|»ial  bulk  of  arsenic  or  Paris  green,  and  the  Lands  complained  that  it 
pumped  out  liartU  r  than  cither  of  the  other  poisons  named.  Certain  it  is,  that,  other 
conditions  bi  iiii;  about  tlio  same,  a  barrel  went  ovet  three  acres  in  section  11,  while 
in  12,  13,  an<l  14  it  went  over  only  two.  On  section  10  the  pumps  were  worked  leas 
rapidly,  so  that  a  barrel  of  water  went  over  three  acres.  Twenty-four  hours  aft^er  each 
section  was  poisoned  1  examined  it  to  see  what  effect  the  poison  had  produced  on  the 
worms  and  cotton,  aud  loaves  plucked  here  aud  there  were  examined  with  a  lens  to 
discover  how  tlioionghly  tho  finely  divided  poison  was  applied.  There  was  a  consid- 
ablo  nnTri]>er  of  woruK>,  dead  on  section  10.  and  most  of  the  others  died  before  the  first 
rainfall.  The  Pa: !«  •^rc^n  could  be  seen  in  very  fine  particles  in  the  minute  hollows 
everywhPTc  on  tho  urn  lace  of  the  leaf.  The  cotton  plant  was  not  in  the  least  injured. 
On  sectioii  11  tbt^  ])pic(  utage  of  dead  worms  after  twenty-four  hours  was  considerably 
less  than  on  10,  but  bofore  the  rain  fell  the  greater  part  of  the  others  were  dead.  The 
poison  appi^ared  as  a  hue  purple  bloom  on  &e  surface  of  the  leaf,  and  in  a  good  many 
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placert  tl>o  leaves  wore  ncorched  ncrionaly.  Tlio  arsenic  used  on  section  V2  dlil  noi 
ii(»orrh  the  cotton,  nor  did  it  kill  many  worms  at  tirat,  bnt  later  it  destroyed  a  good 
number.  By  far  the  best  resnlts  were  obtained  on  section  13,  where  the  worms  were 
quickly  and  thoroughly  killed,  and  only  at  long  intervals  could  a  scorcheil  leaf  b« 
»}und.  Though  the  Texas  worm-destroyer  used  on  section  14  was  applied  according 
to  directions,  it  being  stated  that  more  than  one  measure,  about  4^  ounces  to  the 
barrel  of  water,  would  injure  the  cotton^  it  killed  remarkably  few  caterpillers. 

A  light  but  steady  rain  fell  all  of  the  night  following  August  13,  continuing  through 
the  next  day  and  night  and  a  part  of  the  ir>th.  An  examination  of  the  cotton  after 
this  rain  showed  that  little  poison  was  then  adhering  to  the  leaves.  In  all  of  my  ex- 
periments I  found  that  full-grown  caterpillars  never  ate  the  poison,  but  webbed  up 
immediately  after  it  was  applied.  These  excepted,  there  were  few  living  worms  on 
any  of  these  sections  excepting  14  where  I  could  not  see  that  the  poisop  liad  done  any 
good.  On  the  21st  of  August  most  of  the  foliage  had  been  eaten  from  this  section, 
while  little  was  removed  from  the  adjoining  section  13.  When  I  compared  section  12 
with  the  onpoisoned  cotton  on  a  neighboring  plantation — from  which  it  was  separated 
only  by  a  ditch — ^at  this  latter  date  I  could  see  that  the  arsenic  had  done  good,  for 
the  cotton  was  not  nearly  so  badly  eaten  where  the  poison  was  used  as  just  across  the 
ditch,  and  at  the  time  of  poisoning  it  was  infested  worse  than  the  other. 

Mncb  of  this  cotton  was  as  high  as  the  top  of  the  wagon-box,  and  there  waa  nonb 
that  was  not  bent  as  the  axle  passed  over  it;  yet  I  found  that  very  little  damage  was 
done  by  driving  down  the  rows,  though  occasionally  bolls  were  jolted  off  and  now 
and  then  the  dnver  ran  the  wheels  on  a  row  so  as  to  injure  it,  bnt  this  was  the  result 
of  carelessness.  Unless  cotton  is  very  high  and  closely  interlocked  between  the  rows 
I  flhonld  not  hesitate  to  drive  a  large- wheel  wagon  over  it  if  necessary  in  poisoning. 

Aagost  29  five  sections  were  poisoned,  as  shown  in  the  following  table.  Bnt  one 
pnmp  was  used,  the  nozzle  of  which  had  been  reamed  so  as  to  discharge  a  larger 
quantity  of  water  for  a  given  expenditure  of  laboh  With  this  we  were  able  to  cua- 
mbnte  40  gallons  of  water  per  acre.  As  before,  one  man  drove  and  another  hanled 
water  to  the  aide  of  the  field. 


Dste. 


a 

o 


Name  of  poison. 


▲ng.  29, 1879 


15 
16 
17 
18 
19 


Anenio 

Fowler's  eolation* .... 

London  parple 

Texas  worm  destroyer 
London  purple. ....... 


% 

Q  Pi 


16  onnoes . 
3  qnarte  . . 
16  ounces . 
Imeaenre. 
8onnce8.. 


s 

C3P 


4  gallons. 


4  psllons. 
2  gallons. 


I 


,1 


^481ionr8< 


Few. 

Soaroesay. 
Few. 

Scarce  say. 
Very  flew. 


*  Ajs  Ot.,  384  grains.    Ks  COi,  384  grains.    Hs  O.,  3  quarts. 

In  preparing  Fowler's  solution  on  a  large  scale  the  potaMlnm  carbonate  may  be  replaced  by  the  much 
cheaper  sal-soda.  As  recommended  by  Capt  N.  D.  Croat,  of  Sehna,  aal-eoda  and  gray  arsenic  are  taken 
in  equal  proportions  by  weight  i  the  soda  is  dissolved  in  a  little  boiling  water,  the  wsenlo  is  then  sdded, 
and.  when  dissolved,  water  ia  added  in  such  quantity  as  to  mske  one  gallon  of  the  solution  for  each 
ounce  of  srsenic  used.  He  recommends  the  use  of  1-1|  gallons  of  this  normal  solution  fior  eadh  barrd 
of  water. 


With  our  single  pump  we  were  able  to  cover  only  five  rows  of  cotton  for  each  trip 
across  the  field  and  do  it  welL  Including  the  time  spent  in  filling  the  barrel,  it  took 
45  minutes  for  each  barrel  of  poison  put  out ;  or,  in  ten  hours,  three  handa  and  four 
mules  would  poison  about  13  acres. 

On  the  1st  of  September  a  light  rain  in  the  early  afternoon  became  heavier  about 
4  p.  m.  and  lasted  till  some  time  in  the  night,  a  few  drizzling  showers  having  fallen 
tbe  day  before. 

When  these  poisons  were  applied  there  were  scarcely  any  worms  on  the  cotton  poi- 
soned, but  mauy  eggs.  On  the  4th  of  September  I  noted  that  these  had  hatched,  but 
few  larvae  had  yet  eaten  through  the  leaves  ho  as  to  reach  such  poison  as  the  rains 
had  left.  Of  the  few  worms  on  the  cotton  before  the  rain  I  had  noticed  a  small  num- 
ber of  dead  ones,  the  most  being  found  on  section  17,  the  next  on  15,  the  next  on  16, 
bnt  neither  18  nor  19  did  much  good.  Coming  as  tney  did,  the  rains  removed  the 
greater  part  of  the  poison  before  the  young  worms  could  eat  it,  so  that  little  good  wm 
Sane  by  this  peiaoning. 
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In  kll  we  poisoned  a  little  less  tlmt  tlireo  acre*  tbis  time,  using  only  abont  half  a 
burelon  section  32.  One  huud  norked  the  pnmp,  welting  six  rows  at  a  time ;  another 
followed  him  with  the  bncbet  nf  poisoD.  PreTionnI;  1  bad  caused  a  barrel  in  tha 
middle  of  the  field  to  bo  Glled  with  nntor.  In  this  1  suspended  the  poison,  having  tha 
men  replenish  Jt  ae  of1«a  a^  neceeasry.  About  four  gailona  each  of  the  keroaene  and 
tnrpeniine  miitaies  vrere  used. 

The  nest  da;,  wbon  I  oiamined  the  P.irl9-gT««n  asFtiona,  I  foond  many  worma  dead 
on  each  of  them.  When  I  nibbed  the  Ibavm  with  my  hand,  or  sprinkled  water  orer 
tfaem,  1  conld  not  tee  but  that  one  adhered  an  well  a«  another.  Iler«  and  there  a  leaf 
was  badJy  scorched,  and  some  few  forms  were  injured;  bnt,  taken  a«  a  whole,  the  field 
■ofitored  little.  Here  I  noticed  what  was  also  seen  beioie  and  afterword,  namel;,  thai 
a  leaf  may  he  completely  covered  with  Paria-neen  sediment  and  yet  show  no  acoroh- 
ingi  but  where  the  dead  spots  appear  on  the  leaves  there  may  be  littleof  the  polaon. 
Pana-green  being  practically  insolable  in  water,  1  am  onable  to  account  for  this. 

On  uie  8tb  of  September  I  noted  that  the  cotton  on  which  Paris  irreen  was  nied 
Oiree  days  before  was  anitvjiired  by  the  wonna,  tbongh  a  few  were  stlU  eating,  most 


IS  stirred  so  that  the  acid  was  snsnended  throngh  It  aa  wry  email  globnlaa. 
It  was  found  to  kill  some  caterpillars,  bnt  by  no  means  enongh  to  save  tha  ootton ; 
andiOaed  in  these  proportions,  it  injured  the  cotton  considerably.  Uore  water,  con- 
tainiDg  kerosene  and  oil  of  turpentine  in  varying  quantities,  waa  applied ;  bn^  Uka 
the  last,  I  found  that  It  did  not  effectually  deatroy  tba  worms,  Dven  when  atrong 
anoagh  to  aeriously  injare  the  cotton. 

».— DRY  POISON. 
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As  irill  bo  nrr.n  from  eianiinin);  thii 
isln>d  aMilyiiis  thi'  poi.wjis.  Tliis  raii 
Alitl  pnrt  of  tlio  Hiici;pocliiig  niglit.  A 
tbe£)Itb  I  foiniii  thut  tlw  cotton  of  i 
more  tlinn  eiiber  2  or  4,  Tbe  socoud  sei 
■ee  but  what  section  :l  nilbercd  us  well  a 

Aaguat  2<!  foar  ailiUtinaitl  acctiODs  we 
mixtnTe  bein^  la  ouiittin;cEoine  iii^TPdi 
flour,  or  Tarjing  the  quautity  of  pouon. 


ahln,  krnlii  bcfjan  fnllinj;  hpfore  we  had  f!n- 
miliinirdto  fall  all  iiiulit,  all  of  liifi  nc\i  ilKV, 
iliur  hi'.'iv.v  I'uiu  octiirruil  Ihu  iti;\t  iiiglit.  Oa 
itioua  1  aii<l  :t  was  acorulied  cuiisklerably,  Ou 
:cti<iD  bail  kilted  tbe  luoat  woriiiM.  I  could  not 
la  vithiir  1  or  2,  and  all  were  fur  U'AUi  thnii  4. 
we  pciiwniod  ;  the  only  variation  from  Roy&H'a 
Lt,  substituting  gypaum,  bulk  tor  bulk,  for 
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When  the«e  poiioiu  wer«  Applied  in  tho  aftAmooD  tbe  e 
Tike  Diiiture  with  plait«r  waa  icattered  more  easily  than  1 
tributed  itself  very  eveul;  over  the  leaves.  On  the  ijlat  of  August  a  fow'drizEliBg 
(boweri  fell,  and  tliere  were  more  on  the  nest  day,  scarcely  any  fallluir  during  the 
faoee«diDg  night,  and  a  very  little  the  follotriDg  momiag.  August  28,  after  two  clear 
i^t  and  deney  nights,  t  found  all  of  these  poisons  adhering;  well :  though  tbe  flour, 
bj  formiug  a  sort  of  paste,  had  coUecteil  into  blotchca,  wMle  tbe  plaster  remained  as 
•Tonly  dislributod  over  the  leaf  as  ever.  Co  tho  ad  of  September  I  noted  tliat  the 
cotton  of  section  Ti  was  somewhat  scorched.  Section  G  was  scorched  very  little.  Tbough 
•eetion  7  was  in  great  part  removed,  it  had  scorched  the  cotton  considerably ;  more 
tbaQ  either  of  the  other  sections.  Very  few  leaves  were  injured  on  section  6.  This 
•■me  da;  I  found  that  a  very  little  of  section  1  still  adhered,  and  the  cotton  was  little 
injured.  Alittle  was  also  found  on  scctou  3,  where  the  cotton  was  very  tittle  hurt.  See- 
tton  3  seemed  to  adhere  aa  well  as  tbe  preceding,  but  had  scorched  the  cotton  more. 
Beotlon  1  bad  tcorchul  the  cotton  little,  but  no  traces  of  the  poison  were  lefL 

September  3,  two  other  sections  wem  poisoned,  using  one  part  of  flour  by  weiftat  te 
two  parts  or  gypsum  in  place  of  an  equal  bulk  of  liuui  in  Royall's  patent. 
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At  the  time  these  poisons  were  applied  this  cotton  was  bp»inntng  tfl  be  honeycombed 
by  tbe  caterpillars;  bat  none  large  enough  to  eat  through  the  leaves  were  to  befotmd 
ou  the  a'ljoiuiug  sections  5,  6,  T,  and  8.  Between  B  and.  9  a  small  section  was  left  nn- 
poisoned,  and  this  was  defoliated  within  the  next  live  days,  while  all  of  these  eeotioDI 
relaioed  tbeir  foliage  up  to  tbe  time  when  I  left  the  field,  September  15. 

September  4, 1  noted  that  the  cottoa  on  aeatiou  10  was  Mdly  aooiched,  though  tlia 
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worms  w«re  killnl  on  it.  The  poiBon  was  as  thickly  applied  on  9  m  on  10,  yet,  donpite 
ike  floublo  qujvniily  of  poison  iiko<1,  it  wa«  it\iiirp<l  very  little.  The  calorpillarrt  w^-re 
kUleil.  Vory  little" poison  remaincMl  on  8i;ctioiia  1,  2^  and  3,  of  August  22,  yet  in  a  very 
few  places  thore  was  enough  to  kill  the  worms  that  were  then  appearing  in  large  nuni- 
ben  an  it.     None  remained  on  section  4,  the  foliage  of  which  was,  for  the  mi«fe  parfc, 

etten  up. 

gepteniber  7,  the  jH)i«on  wan  fonnd  adhering  finely  to  Beotions  5  and  6,  and  the 
cotton  was  not  at  all  badly  Rcorchod.  There  were  very  few  wonnffon  it.  No  trace 
of  the  poison  on  section  7  could  he  found,  hut  there  were  no  worms  on  it,  and  it  was 
not  materially  iniured  hy  scorching.  Not  verj'inuch  remained  on  section  8,  hut  there 
were  few  caterpillars  to  he  found.  The  cotton  was  uninjured.  The  poison  adhered  in 
quantity  to  9  and  10,  where  the  worms  w^ere  all  dead.  Section  9  was  slightly  scorched, 
section  10  badly.  The  unpoisontMl  section  before  mentioned  was  covered  with  cater- 
pillara,  its  foliaj!:e  being  entirely  gone. 

Beptemberi),  about  nruhlriy,  when  the  sun  was  shining  brightly,  I  applied  poisons 
to  tnree  sections  to  test  the  n^sistanco  of  different  substances  to  the  action  of  the 
weather.  The  quantity  and  quality  of  the  poison  being  unimportant,  X  shall  give 
(mly  the  proportioua  of  the  substances  used  to  dilute  it. 
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September  14, 1  noted  that  my  sections  up  to  No.  11  were  abont  as  before  the  Tain. 
Of  11,  1'2,  and  i:i,  all  were  more  or  less  removed,  and  strangely  enough  the  last,  con- 
taining the  smallest  quantity  of  tlour»  had  resisted  the  rain  better  than  either  of  the 
others.  None  of  these  8ioo«l  it  as  well  as  most  of  the  earlier  sections  which  had  already 
been  exposed  to  numerous  rains.  Owing  to  my  departore  from  the  field  at  this  time 
these  latter  ex^)crinienls  are  exceedingly  nnsatisfactory,  and  I  hesitate  to  base  a  very 
pwmounced  opinion  on  them,  but  think  that  they  go  to  demonstrate  that  plaster,  unless 
aecompanied  by  a  larp:c  quantity  of  fiour,  will  not  do  to  apply  ^poisons  with  unless  it  la 
absolutely  cei-tain  lhi\  no  rain  will  fall  till  they  shall  have  time  to  kill  tb#  eaterpil- 
Itfs  they  are  lutcndt^d  to  destroy. 

Arsenic  and  its  compounds, — The  only  remedies  wMch  are  now  used  to 
any  great  extent  are  ix)iaons  applied  to  the  plant  for  the  destruction  of 
the  larvae,  and,  almost  without  exception,  these  poisons  are  either 
arsenic  or  some  compound  of  that  mineraL  The  compounds  of  arsenic 
used  to  the  ^reateyt  extent  are  Paris  green^  Texas  Cotton- Worm  De- 
stroyer, aiid,  during  the  present  season,  London  purple. 

Very  great  diliercnce  of  opinion  exists  among  pkmters  with  regard  to 
the  relative  value  of  these  substances.  This  difference  of  opinion  is  not 
only  as  to  their  relative  efficacy  as  insecticides,  but  also  as  to  their  effect 
upon  tlie  plants.  Thus,  although  Paris  green  costs  from  six  to  ten  times 
as  much  as  white  arsenic,  many  planters  prefer  to  use  the  former  simply 
because  there  is  less  danger  of  injuring  the  cotton  plants.  With  a  view 
to  Rettliiig  these  points  I  planned  the  experiments  conducted  by  Mr.  Tre- 
lease,  a  report  of  which  has  just  been  given,  and  on  going  over  carefully 
the  testiiiioiiy  of  })]anters  which  I  collected  while  in  the  field  last  year, 
and  the  answers  of  our  correspondents,  I  find  that  the  exi)erience  of  the 
majority  con(\r:ns  the  results  of  these  experiments  in  indicating  that 
Paris  green  is  the  most  desirable  insecticide.  It  seems  to  act  more 
sXMjedily  than  the  otlier  poisons,  and,  if  used  carefiilly^  no  appreciable 
uijury  will  result  to  the  plants;  whereas,  with  arsenic  and  the  other 
compounds  of  this  miaeral  with  which  we  experimented^  it  is  difficult  to 
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apply  a  ftuHioient  quantity  to  effectually  destroy  the  worra«  without  in- 
juring the  plants.  We  feel  sure  that  the  unfarorable  results  which  have 
followed  in  some  instances  from  the  use  of  Paris  green  have  arisen  from 
one  of  the  following  causes,  either  an  excessive  use  of  the  substance  or 
the  use  of  an  adulterate  article,  chiefly  the  latter.  From  the  trkds 
which  we  have  made,  we  are  inclined  to  doubt  that  there  is  any  danger 
of  scorching  the  cotton  if  pure  Paris  green  be  used  in  the  usual  way. 
whereas  we  have  no  doubt  that  very  serious  consequences  have  followed 
the  use  of  an  adulterated  article. 

We  have  endeavored  to  find  some  simple  method  by  which  any  planter 
could  test  for  himself  the  purity  of  Paris  green.  The  following,  although 
it  does  not  meet  all  requirements,  will  be  found  useful.  Pure  Paris 
green  is  soluble  in  ammonia;  hence,  if  you  take  100  grains  of  Paris 
green  and  place  it  in  a  glass  vessel  and  add  one  ounce  of  Squid  ammonia 
(it  may  require  more  than  one  ounce  if  the  ammonia  be  not  strong), 
and  stir  it  for  a  minute  or  two  with  a  glass  or  wooden  rod,  the  Paris 
green  will  completely  dissolve,  forming  a  beautiful  blue  transparent  solu- 
tion. Should  there  be  sediment  it  will  indicate  that  the  Paris  green  is 
adulterated,  and  the  amount  of  sediment  will  show  the  amount  of  adul- 
teration. This  test  will  serve  to  detect  the  presence  of  any  of  the 
substances  ordinarily  used  for  adultemtion  of  this  poison.  Sometimes, 
however,  white  arsenic  is  used  for  this  purpose,  and  as  this  substance 
is  also  soluble  in  ammonia  its  presence  cannot  be  detected  in  this  way. 
By  using  the  above  test,  however,  the  planter  can  be  certain  that  the 
compound  in  question  will  be  efficient  as  an  insecticide.  There  remains 
only  the  danger  of  his  cotton  being  injured  by  the  caustic  action  of 
adulterating  arsenic  The  best  plan  is  to  buy  the  poison  directly  of  the 
manufacturer.  In  this  case,  if  care  is  taken  to  deal  only  with  reliable 
firms,  little  danger  need  be  apprehended. 

It  is  proper  to  state  that  although  our  experiments  with  the  Texas 
Cotton- Worm  Destroyer,  as  well  as  those  conductod  by  some  of  our  cor- 
respondents in  Alabama,  failed  to  produce  satisfactory  results,  many 
strong  recommendations  of  this  rc'medy  have  been  received  from  west- 
em  portions  of  the  cotton  belt.  esx>ecially  Texas ;  and  in  the  circular 
pubUshed  by  Preston  and  Booira  are  recommendations  from  many 
prominent  plantors.  An  analysis  shows  that  this  remedy  is  an  arse- 
nlato  of  sodium,  which  is  almost  entirely  soluble  in  water.  Of- course  its 
value  as  an  insecticide  is  due  to  the  arsenic  which  it  contains ;  its  only 
advantage  over  other  compounds  of  arsenic  is  its  solubility  in  water, 
and  we  are  inclined  to  believe  that  this  advantage  is  more  than  countor- 
balanced  by  the  fact  that  there  is  greater  danger  of  injury  to  the  plant 
firom  a  solution  of  this  kind  than  by  a  mere  mechanical  mixture  with 
water.  This  point  is  illustrated  by  an  experiment  tried  with  Fowler's 
i^lution. 

Is  to  the  results  of  the  experiments  with  London  purple,  we  are  dis- 
appointed. We  had  hoped,  owing  to  the  cheapness  with  which  it  can 
le  furnished,  that  it  would  prove  a  substitute  for  Paris  green,  but  our 
experience  indicates  that  it  is  even  less  desirable  than  commercial  arse- 
lic  We  hesitate,  however,  to  give  a  decided  opinion  with  only  the  re- 
sults of  a  single  season's  trial  before  us,  especially  as  we  have  &vorable 
"eports  from  Prof.  0.  C.  Bessey,  of  the  Iowa  State  Agricultural  CiloUege, 
^'ho  has  experimented  with  it  as  a  remedy  for  the  potato  beetie,  and 
rom  Mr.  A.  K.  Whitney,  of  Franklin  Grove,  111.,  who  has  suoccttssfrdly 
employed  it  against  the  canker-worm  on  fruit  trees,  and  prefers  it  to 
4ther  Paris  green  or  irsenic  for  that  purpose.    Stilly  it  should  be  re- 
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i)M>re  eaaily  than  that  of  some  other  plants,  and  also  that  a  substance 
may  kiU  certain  insects  quickly  while  it  acts  much  more  slowly  upon 
others.  London  purple  consists  chiefly  of  arseniate  of  lime,  together 
with  considerable  aniliue  purple,  and  a  little  impurity.  As  it  is  a  waste 
I»oduct  in  the  manufacture  of  various  salts  oi  rose  aniline,  its  compo- 
sition is  not  constant.  A  sample  which  was  analyzed  by  Dr.  GolUer 
shows  tlie  following  composition : 

Peroenti 

Rofle  aniline • 12.46 

Anenio  acid ..•••.... •••  43.65 

Limo 21.82 

baolnble  residue.. •••••  14.57 

Iron  oxide .••...•. •••  1.16 

Water 2.27 

Loss......... 4.07 

100.00 

A  compound  of  arseuious  acid  aud  cyanide  of  potassium  has  been 
used  to  a  considerable  extent  in  Texas.  It  is  known  as  Johnson's  Dead 
Shot.  It  was  patented  June  2,  1874.  The  following  extract  from  the 
specifications  describes  the  compound : 

In  order  to  form  my  compound  I  ase  the  following  ingredients,  and  preferably  in 
the  following  proportions,  to  wit:  Eight  ounces  of  arsenious  acid,  oneoonce  of  cyanide 
of  potassium,  and  eight  ounces  of  dextrine,  dissolved  in  forty  gallons  of  water. 

Arsenious  acid,  when  applied  to  the  leaves  of  cotton  or  otner  plants  in  the  form  of 
ipray^  wiU  remain  free  from  evaporation  for  a  sufficient  length  of  time  to  be  eaten  by 
fucb  insects  as  feed  upon  cotton  or  other  plants.  Cyanide  of  potassium,  when  appUed 
in  like  manner  as  a  component  part,  migut  be  termed  the  base  of  said  compound,  and 
serves  to  hold  the  arsenious  acid  in  solution  before  it  is  conveyed  to  the  plant,  and^ 
being  among  the  most  deadly  of  all  insect  poisons,  it  not  only  kills  when  eaten,  but 
is  death  to  insects  the  instant  it  strikes  them,  and  so  impregnates  the  air  immediately 
around  the  plant  upon  which  it  has  been  deposited  that  the  fly  or  miUer  which  createa 
the  cotton-worm  is  instantly  kiUed  on  coming  in  contact  with,  or  in  the  immediate 
vicinity  of^  the  same ;  and,  being  a  powerful  alkali  is  easUy,  absorbed  by  vegetation, 
and  acts  as  a  tonic  or  fertilizer,  thus  entirely  neutralizing  the  evil  or  damaging  effects 
oftliearsenious  ingredient  upon  both  land  and  plant.  Dextrine,  one  of  the  component 
parts  of  my  compound,  has  no  poisonous  eflect,  but  is  simply  used  to  produce  a  thi^^ 
mucilage  of  my  other  ingredients,  sufficient  to  hold  the  said  compoona  on  the  plant 
to  which  it  may  be  administered. 

'So  experiments  were  tiied  with  this  compound.  We  have  no  doubt, 
however,  that  it  is  efiectual  aa  an  insecticide;  but  we  would  hesitate  to 
recommend  the  use  of  a  volatile  poison  so  deadly  as  cyanide  of  potas- 
sium. 

Objections  to  tlie  use  of  arsenic  and  its  compounds. — Much  has  been  writ- 
ten respecting  the  dangers  attending  the  use  of  arsenical  poisons. as  in- 
secticides. We  do  not  here  refer  to  Uie  caustic  action  of  the  poison  upon 
the  leaves  of  the  plant,  but  to  the  injuries  which  may  result  to  man 
from  the  incautious  handling  of  so  deacUy  a  poison;  to  animals  by  drink- 
ing water  from  vessels  in  which  it  has  been  mixed,  and  by  drinking 
from  streams  flowing  through  cotton  fields  thus  treated,  and  espec- 
ially to  the  danger  of  the  poison  accumulating  in  the  soil  to  such  an  ex- 
tent as  to  exert  an  injurious  influence  on  the  plant.  When  we  consider 
the  immense  quantity  of  this  poison  which  has  been  used  during  the 
last  few  years,  and  the  low  grade  of  intelligence  of  the  majority  of  the 
field-hands  who  have  been  required  to  apply  it,  especially  in  the  cotton 
States,  it  seems  as  if  a  great  risk  of  loss  of  life  had  been  incurred ; 
statistics,  however,  fall  to  confirm  such  conclusions.  We  occasionally 
read  in  the  new(>papers  accounts  of  serious  results  following  the  use  of 
poisons  a«  insecticides,  but  no  well-authenticated  case  has  come  to  oar 
notice.    Although,  doubtlesS|  there  is  danger  with  the  OGoal  c^re,  the 
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rifik  is  not  greater  than  that  of  railway  or  Bteamahip  travel  or  many 
other  practices  which  are  necessary. 

These  remarks  will  apply  also  to  the  dangers  accruing  to  animalg  from 
this  use  of  poison.  For,  although  we  are  informed  that  the  annual  loss 
by  Paris  green  of  cows,  sheep,  and  horses  is  something  considerable,  no 
instance  has  come  under  our  personal  observation. 

As  to  the  accumulation  of  the  arsenic  in  the  soil,  in  sufficient  quantity 
to  prove  injurious  to  plants,  we  cannot  do  better  than  to  cite  the  inves- 
tigations of  Dr.  William  McMurtrie.*    These  investigations  show — 

That,  though  arsenical  componnds  exert  an  injurious  influence  upon  Yegotation,  yet 
tihU  is  without  effect  until  the  quantity  present  reaches,  for  Paris  gieeni  about  900 
pounds  per  acre ;  for  arsenite  of  potassa,  about  400  pounds  per  acre. 

GChus,  if  aU  the  arsenic  were  to  remain  in  the  soil  no  injurious  effects 
need  be  expected  to  follow  within  one  hundred  years.  And  when  we 
take  into  consideration  the  amount  of  arsenic  which  is  removed  from  the 
soil  by  drainage,  an  even  greater  time  may  be  expected  to  elapse  before 
that  event  occurs.  And  we  may  reasonably  expect  that  ere  that  time 
the  science  of  economic  entomology  will  be  so  far  advanced  that  a  harm- 
less substitute  for  arsenic  will  be  known  if  there  remains  an  occasion  f6r 
its  use  against  this  enemy  of  the  cotton  plant. 

Carbolic  acid. — Experiments  conducted  by  Professor  Willet  and  my- 
self last  season  with  carbolic  acid  gave  results  similar  to  those  obtained 
by  Mr.  Trelease.  It  was  found  in  each  case  that  where  this  substance 
was  used  in  suf&cient  quantities  to  destroy  the  worms  it  injured  the  cot- 
ton plants  greatly. 

Kerosene, — ^Although  the  different  forms  of  coal-oil  have  been  found 
to  be  very  valuable  in  many  instances  as  insecticides,  all  of  our  efforts 
to  employ  it  against  the  cotton- worm  have  produced  poor  results.  In 
every  case  when  a  mixture  of  kerosene  and  water  of  sufficient  strength 
to  destroy  the  worms  has  been  apx)lied  to  cotton,  the  plants  have  been 
uogured. 

The  following  experiment,  suggested  by  the  use  made  of  kerosene 
against  the  Rocky  Mountain  locust,  was  tried :  A  quantity  of  kerosene 
was  put  into  a  pan ;  all  that  would  flow  was  then  poured  out,  leaving 
only  a  thin  film  over  the  bottom  of  the  pan.  A  dozen  cotton-worms 
were  then  put  into  the  pan.  At  the  end  of  two  minutes  all  were  dead. 
But  the  danger  of  injury  to  the  cotton  plant,  and  especially  of  knocking 
off  the  bolls  by  any  machine  employed  for  jarring  the  worms  from  the 
plants  into  receptacles  conta-ining  coal-oil,  will  prevent  the  use  of  this 
substance  in  this  way. 

Pyrethmm. — The  value  as  an  insecticide  of  powder  made  from  the 
dried  flower-heads  of  different  species  of  Pyrethrum^  and  sold  under  the 
name  of  Persian  Insect  Powder,  has  long  been  known,  but  its  expense 
has  prevented  its  general  use  except  for  insects  infesting  houses  and 
parasites  upon  domestic  animals.  For  the  same  reason,  we  neglected 
to  experiment  with  it  on  the  cotton-wornia,  believing  that,  however  effi- 
cient it  might  be,  its  cost  would  prevent  its  use  against  insects  infesting 
field  crops.  But  there  has  been  introduced  into  California  a  Dalmatian 
species  of  Pyrethrum  {Pyrethrum  cinerariacfolium)^  from  which  a  powder 
equally  as  good  as  the  imported  powder  is  made.  And  we  have  recently 
learned,  what  is  equally  important,  that  this  powder  can  be  produced  at 
a  price  which  will  admit  of  its  being  used  on  field  crops.  The  Oalifbr- 
nian  powder  is  known  as  buhaeh. 

The  most  important  peculiarity  of  powder  made  from  Pyrethrum  is 
that,  although  deadly  to  insects,  it  is  bnrmlevss  u>  man  and  domestio 
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animaLB.  The  neglect  to  experiment  with  this  powder  upon  the  ootton- 
worms  thiB  season  is  not  a  serious  matter,  as  it  is  not  yet  produced  in 
this  country  in  sufficient  quantities  to  admit  of  its  taking  the  place  of 
remedies  we  now  have.  We  understand  that  arrangements  have  been 
made  for  growing  the  plants  upon  a  large  scale,  and  l^fore  the  substance 
can  be  put  upon  the  market  in  large  quantities  the  necessary  experi- 
ments to  determine  its  efficiency  and  the  best  mode  of  application  will 
have  been  made.* 

Yeast — In  the  Canadian  Entomologist  for  June,  1870,  Dr.  H.  HageUi 
of  Harvard  University,  published  an  article  on  the  destruction  of  obnox- 
ious insects  by  the  use  of  fungi.  The  article  was  based  on  exi)eriment» 
conducted  by  Dr.  Bail,  of  Prussia,  many  years  ago.  The  following  ex- 
tract illustrates  the  ground  taken  in  the  aui;icle : 

Dr.  Bail  aRserts  lliat  ho  has  proved  by  many  BkillftQ  experiments  that  four  si>eoi6f 
of  microscopical  i'un<(i  aro  merely  difierent  developments  of  the  same  species.  On« 
of  them,  the  fuii<^us  of  the  common  house  fly,  is  the  vexation  of  every  housekeeper. 
The  dead  ilies  Btick  in  the  fall  firmly  to  the  windows,  or  anywhere  else,  and  are  cov- 
ered by  a  white  mold  not  eoAy  to  be  removed.  The  second  is  the  common  mold,  known  to 
everybody  and  easily  produced  on  vegetable  matter  in  a  damp  place.  The  third  is  the 
yeast  funp^us,  a  microscopical  species,  and  the  basis  of  the  work  done  by  yeast  fermen- 
tation. The  fourth  is  a  small  water  plant,  known  only  to  professional  botanists.  Dr. 
Bail  contends  that  the  spores  of  the  fundus  of  the  house  fly  develop  in  water  this  last 
species,  out  of  water  in  mold,  and  tliat  the  seeds  of  mold  are  transformed  in  the  madi 
tub  into  yeast  fundus. 

The  experiments  maile  by  Dr.  Bail  cover  a  period  of  more  than  a  dozen  years,  since 
the  I  Jinerous  results  which  were  made  against  his  results  induced  him  to  repeat  again 
and  a^^Jiin  his  cxpcriuienta  in  differout  ways.  I  am  obliged  to  state  that  even  now 
prominent  botani-.ts  do  not  accept  Dr.  Bail's  views,  which  he  maintains  to  be  true  and 
to  be  corit)boratcd  by  new  and  sure  experiments.  This  question,  important  as  it  may 
be  for  botanists,  is  without  any  intluence  regarding  my  proposition,  as  Dr.  Bail  has 
proved  that  ninjd  sowed  on  nuush  produces  feimentation  and  the  formation  of  a  yeast 
fungus  wliicli  kilLi  insects,  as  well  as  the  fungus  of  the  house  fly.  1  was  present  at  the 
lectures  ot  Dr.  Bail  before  the  association  of  naturalists,  in  1861,  which  were  illus- 
trated by  the  exhibition  of  mold  grown  on  mash,  on  which  the  fungus  of  the  house 
fly  had  hat'u  sown,  and  by  a  keg  of  beer  brewed  n'om  such  mash,  and  by  a  cake  baked 
with  this  yeant.  Both  productions  were  declared  perfect  by  all  who  tasted  them — 
an  experiment  in  which  I  did  not  feel  obliged  myself  to  join,  as  both  are  to  be  had 
prepared  wit  bout  the  fungus  of  the  house  fly. 

Although  niodern  mycologists  do  not  believe  in  the  identity  of  the 
fiingi  raentjoiied,  I  considered  the  matter  of  sufficient  importance  to  be 
the  jsubjcct  of  tuitlicr  investigation.  I  therefore  instructed  Mr.  Tre- 
lease  toinnke  tlu*  proper  exi)eriments  to  ascertain  if  yeast  torulae  sown 
ou  iniOi'ts  would  give  rioe  to  a  fungus  which  would  cause  their  death. 
Tlio  folhfwiijg  is  the  rei)ort  of  these  experiments.  Care  was  taken  in 
every  iufetuncc  to  see  that  the  yeast  was  in  an  active  state. 

August  1,  during  a  light  shower,  I  applied  a  gallon  of  yeast  in  eight  gallons  of 
water  to  cctton  on  which  there  were  many  half-grown  catei'pillars,  as  well  as  num- 
bms  of  small  o:k'm,  u'^ing  a  fountam-punip  for  distributing  the  liquid,  and  being  care- 
ful to  Tia'-)  Jill  i>:ir1s  of  iht;  cotton  with  it,  wetting  it,  indeed,  so  thoroughly  that  the 
air  iV>r  SOI  )<•  ii's.:in.<^  was  pervaded  by  a  voasty  odor.  Before  I  had  finished  the 
8}io\ver  bee".  K'  •  li<  :>  virr,  and  it  rained  hard  for  a  considerable  part  of  the  night.  There 
was  more  i>r  l<ys  min  nearly  every  day  for  the  succeeding  week.  Examination  every 
few  days  sb<.\v*  d  tliat  no  fungus  was  attacking  the  worms. 

An. ,11:1  V,  1  oi'ulii'd  several  gallons  of  water  in  which  was  yeast  in  proportions  vary- 
in<^'  finni  ojic-liiili'  ]»int  to  one  (luarfc  to  the  gallon  of  water.  This  was  applied  in  the 
mc^niini!:  \n  liiic  tbc  sun  wavS shining  brightly,  and  no  rain  fell  on  it  until  night,  though 
more  or  Ks-  v:\in  U-W  every  day  for  the  next  half  week.  There  were  worms  of  all  sizes 
wlicr»«  Tl.i -^  '.\  's  ?•:.  !,  hvi.  none  wore  attacked  by  disease. 

AuL'uj-r  .':'.  !!  (  rr  was  ajiplied  in  Yarj'ing  quantities  of  water,  the  day  being  cloudy, 
lujt  oiiiv  ii«>>  .t'lv"  tpv'.n'is  were  obt.iined. 
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September  9,  after  sunset  another  gallon  of  yeast  in  foar  gallons  of  water  was  ap- 
plied to  cotton  covered  with  young  larvae  and  eggs,  but  with  no  result,  so  far  as  I 
could  see. 

It  will  be  seen  that  the  first  of  these  experiments  was  tried  during  a  rain,  which 
endured  for  some  time,  so  that  the  yeast  may  have  been  washed  from  the  leaves  and 
from  the  caterpillars  before  having  an  opportunity  to  act ;  but  if  any  of  it  adhered 
the  daoap  weather  following  was  most  favorable  to  its  development  into  the  parasitlo 
form.  The  second  was  tried  when  the  sun  was  shining  early  in  the  morning,  so  that 
it  was  exposed  to  sunlight  for  the  greater  part  of  one  day,  and  could  not  have  been 
removed  bv  rain  till  the  following  ni^ht.  Like  the  foimer,  this  was  subjected  to 
damp  weather  for  a  number  of  days.  The  third  lot  was  applied  in  the  early  part  of  a 
cloudy  afternoon,  and  this  was  subjected  to  rains  the  next  night  and  for  several  days. 
The  fourth  lot  was  applied  after  sunset,  and  there  was  no  rain  on  it  for  three  days. 
Moreover,  these  quantities  of  yeast  were  so  applied  as  to  wet  e^s,  larvae,  and  pupae 
of  Aletia,  Other  applications  were  made  on  a  small  scale  at  diSerent  times,  but  with 
similar  results. 

From  these  experimehts  it  appears  that  under  the  most  varied  circumstances,  many 
of  which  are  very  favorable  to  the  growth  of  fungi,  yeast  in  an  active  condition 
Dedled  to  produce  any  fungoid  disease  on  either  the  eggs,  larvae,  or  pupae  of  jileiia. 
Furthermore,  larvae  contained  in  a  tin  box  were  drenched  with  yeast,  being  kept 
thoroughly  wet  for  over  twenty-four  hours,  after  which  a  part  of  the  liquid  was 
drained  out,  and  the  box  remaining  uncleaned,  the  larvae  were  kept  and  fed  in  it  for 
ft  week  longer,  at  the  end  of  which  time  they  were  still  living  and  apparently  suffer- 
ing from  no  disease.  This  leads  me  to  believe  that  though  the  PenieUUum  or  iUperyU- 
la$  developed  from  torulae  sometimes  attack  living  animal  tissues,  they  cannot  b^ 
utilized  for  the  destruction  of  the  cotton  caterpillar.  Yet,  considering  to  what  an  ex* 
t<mt  some  insects  suffer  from  fungoid  diseases,  it  seems  b^  no  means  miprobable  that 
■ome  practical  and  economical  method  of  parasiting  noxious  insects  may  some  day  be 
discovered. 

Experiments  were  also  conducted  at  the  department  npon  insects  in 
my  breeding-cages,  but  I  was  unable  to  see  that  any  results  were  pro- 
duced by  the  yeast. 

Modes  op  applying  poisons. — Second  in  importance  only  to  the  choos- 
ing of  tide  most  effectual  poison  is  tbeadoption  of  the  best  mode  of  applying 
the  remedy.  Although  many  methods  have  been  adopted,  they  may  be 
classified  under  two  general  heads :  First,  use  of  poisons  diluted  with 
water ;  second,  use  of  poisons  diluted  with  some  dry  substance. 

Before  entering  upon  the  discussion  of  these  methods,  I  wish  to  urge 
the  importance  of  making  early  preparations  for  poisoning.  As  yet  most 
planters  do  not  seem  to  realize  that  fighting  the  worms  is  a  part  of  the 
necessary  labor  for  raising  a  crop  of  cotton.  As  a  rule  no  provision  is 
made  for  this  work  in  the  way  of  purchase  of  poison  or  implements  for 
its  distribution,  or  conveniences  for  getting  water,  until  the  worms  are 
i]\juring  the  crop  so  badly  that  it  is  evident  that  something  must  be  done 
at  once  to  save  it.  The  result  is  that  while  the  planter  is  engaged  in 
t^'e  preliminary  work  which  should  have  been  done  months  before,  the 
crop  is  destroyed. 

The  following  remark  was  made  to  me  in  almost  the  same  words  by 
the  majority  of  the  planters  with  whom  I  talked  upon  the  subject:  **The 
trouble  about  poisoning  is,  a  man  may  have  a  large  field,  the  worms  ap- 
pear in  it,  and  in  three  or  four  days  the  crop  is  destroyed  before  the 
poison  can  be  applied.^  Another  expression  which  I  often  heard,  and 
which  is  equally  suggestive  of  a  lack  of  api)reciation  of  the  proper  wa^y 
in  which  to  contend  against  this  insect,  is  the  following:  "The  first  and 
seamd  crops  of  worms  do  no  harm  ;  it  is  not  worth  while  to  poison  them; 
it  is  the  third  crop  that  does  the  injury." 

The  cotton-worm  will  continue  to  be  a  scourge  until  all  who  raise  cot- 
ton, except  perhaps  those  in  the  northern  portions  of  the  cotton  belt, 
incorporate  in  their  estimate  of  the  cost  of  producing  a  a^op  the  expense 
of  poiBoniug  the  worms.  The  fact  that  in  almost  every  section  tliere  are 
iieasons  during  which  the  worms  injure  the  cotton  but  little  cm  attno^fe 
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be  considerecl  a  inislbrtuue ;  lor  it  is  doubtless  largely  owing  to  tMs  that 
proper  i)reparations  are  not  made.  Inliuenced  greatly  by  their  hopes, 
tbe  plantei's  belic\e  each  spring  that  it  is  not  going  to  be  a  "worm 
year."  The  result  is  that  ahvady  described.  It  would  be  better  to  make 
unnecessary  prei)arations  than  to  suffer  for  want  of  proper  precaution ; 
especially  as,  if  there  is  no  occasion  to  use  the  materials  the  season  they 
are  purchased,  they  can  be  kept  without  loss  or  damage  until  there  is 
ooca^iou  to  use  them. 

Doubtless  in  many  ca^es  one  reason  why  the  i)reliminary  arrange- 
ments are  not  made  at  the  proper  time  is  the  financial  depression  which 
has  been  so  geneml  throughout  the  South.  Many  phinters  find  it  neces- 
sary to  borrow  the  money  whicb  is  used  in  the  cultivation  of  the  crop, 
and  under  such  circumstances  do  not  l\^el  willing  to  go  to  the  expense  of 
buying  poison  and  machines  for  distributing  it  when  there  is  a  chance 
that  they  will  not  be  needed,  and  in  any  case  the  interest  on  the  inv-est- 
ment  is  to  he  met.  Still  we  believe  that  under  these  circumstances  the 
loss  incurred  by  the  lying  idle  of  capital  invested  in  this  way  ought  to 
be  regarded  in  the  ligbt  of  insurance. 

If  the  poison  to  be  used  be  purchased  during  the  winter  there  will  be 
time  to  procure  it  directly  from  the  manufacturers,  thus  saving  consid- 
erable in  cost,  and,  what  is  of  much  more  importance,  an  unadulterated 
article  can  bo  obtained.  I'roquently  those  who  wait  until  they  need 
IK)ison  before  buying  it,  and  are  thus  forced  to  ])urchase  of  local  deal- 
ers, pay  from  20  to  75  por  cent,  more  for  an  inferior  article  than  an  un- 
adulterated poison  would  have  cost  if  bought  directly  of  the  manufact- 
urer at  a  sea.son  when  there  is  no  great  immediate  demand  for  it.  In  a 
similar  way,  in  cavse  dry  poisons  arc  to  be  used,  <loubtloss  many  oppor- 
tunities would  occur  for  procuring  flour  at  a  less  cost  than  it  would  be 
necessary  to  pay  at  the  time  it  is  to  be.  used. 

A  very  gixiat  saving  of  time  may  be  accomplishe<l  by  those  w^ho  apply 
j>oisons  with  water  by  iini)roving  the  facilities  for  getting  it.  The  de- 
tails of  this  will  vary  with  local  conditions.  We  are  led  to  8i>eak  of  it 
from  our  observation  in  tlie,  canebrake  region  of  Alabama.  Although 
this  section  is  one  of  those  which  has  suffered  most  from  the  cotton- 
worm,  and  at  the  same  time  one  which  is  admirably  adapted  for  provid- 
ing supplies  of  water,  little  has  been  done  in  this  direction.  A  large 
part  of  this  region  is  sup])lied  with  artesian  wells  which  bring  the  water 
several  feet  above  the  surl'ace.  Doubtless  it  would  pay,  in  many  cases, 
to  sink  wells  in  those  parts  of  the  plantation  where  water  is  most  likely 
to  be  needed  for  poisoning;  at  least  tanks  should  1)0  arranged  at  the  ex- 
isting wells  so  that  baiTols  could  he  rapidly  filled  in  time  of  need.  12:^ 
liowever,  is  seldom  done,  in  those  sections  in  which  cisterns  are  used 
instead  of  wells,  it  would  ])ay  to  make  one  or  more  cisterns  in  each  of 
the  larger  cotton-liclds,  and  to  see  that  they  were  properly  filled  during 
the  rainy  season. 

We  wish  also  to  \\v*^o  jnomjjt  action  in  the  use  of  poisons.  Wo  are 
convinced  that  it  (hies  n«>t  ])ay  to  wait  for  the  thiitl  cro])  of  worms  before 
l>oisoning  the  cotton.  Th(^  earliest  bi*ood  in  the  s)»ring  should  be  de- 
stroyed. At  this  season  it  probably  wonhl  b(^  necessary  to  x>oigon  only 
the  cotton  growincr  <>n  low  land.  Let  those  places  in  which  the  worms 
are  known  by  tva(htifai  lo  appear  first  each  season  be  early  and  thor- 
oughly ])oisono(l.  The  exjMirise  of  1  his  jMiisoning  need  not  be  groat,  for 
not  only  are  sneh  aifas  of  limited  extent,  but,  as  the  plants  are  small^ 
little  poison  will  be  reipiireil.  Tt  will  probafely  pay  best  to  use  dry 
[joisoni^  early  in  the  sea.^on^  as  hat  little  flour  will  be  needed  on  each 
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plantation,  thus  doing  away  with  one  of  the  greatest  objections  to  dry 
jioisons. 

The  poison  should  be  first  applied  at  a  date  not  later  than  tweuty 
days  subsequent  to  that  when  the  cotton  first  appears  above  grouud. 
It  will  probably  be  found  necessary,  as  the  successive  broods  of  worms 
appear,  to  poison  larger  and  larger  areas,  until,  with  the  third  crop,  all 
the  cotton  growing  should  be  poisoned;  doubtless,  however,  it  would 
frequeptly  occur  that  only  the  rank-growing  cotton  would  need  to  be 
poisoned  even  then.  If  concerted  action  w  ere  taken  throughout  any 
extended  region  in  poisoning  early  in  the  season,  we  do  not  believe  that 
the  worms  would  be  able  to  develop  in  sufficient  numbers  to  do  any 
serious  injury;  at  least,  their  progress  might  thus  be  retarded,  so  that 
the  cotton  would  not  be  stripped  until  too  late  in  the  fall  to  do  damage. 

Wet  poiso7i8, — The  least  expensive  mode  of  applying  poisons,  and  Uie 
one  most  generally  adopted,  is  with  water.  When  Paris  green,  arsenic, 
or  London  purple  is  used,  it  is  necessary  to  stir  frequently  the  water  into 
which  the  poison  is  put,  as  none  of  these  substances  are  soluble  in  water. 
In  applying  the  mixture  every  leaf  should  be  thoroughly  wet,  and  the 
proportions  used  should  be  such  as  to  distribute  from  twelve  ounces  to 
one  pound  of  Paris  green  over  an  acre;  with  the  other  poisons  a  smaller 
amount  must  be  used,  on  account  of  the  danger  of  scorching  the  cotton. 

When  Paris  green  was  first  applied  with  water  common  watering-x>ots 
were  used.  A  man  mounted  upon  a  mule  carried  the  pot  and  sprinkled 
the  plants  as  he  rode  along  the  rows.  Other  hands  kept  this  one  sup- 
plied witix  the  mixture.  This  was  found  to  be  a  very  imperfect  method, 
requiring,  as  it  does,  a  great  amount  of  water,  which  is  a  serious  objec- 
tion when  the  water  has  to  be  drawn  a  considerable  distance,  as  is 
usually  the  case.  Moreover,  by  this  method  the  poison  is  not  evenly 
distributed;  the  hand  (almost  invariably  an  ignorant  and  careless  ne- 
gro, and,  perhaps,  half  asleej))  rides  along  and  deluges  some  plants, 
while  others  are  not  wet  at  all. 

The  most  practical  way  of  applying  wet  poisons  that  has  come  under 
our  observation  is  by  means  of  a  machine  known  as  the  fountain-i)ump. 
This  is  a  simi)le  instrument,  the  form  of  which  is  shown  at  Plate  XIV, 
fig.  4. 

It  consists  of  two  brass  tubes,  one  working  telescopically  within  the 
other;  a  hose  is  fastened  to  one  end  and  a  nose  can  be  att-ached  to  the 
other;  this  nose  is  represented  in  the  lower  part  ol*  the  figure;  an  ar- 
rangement of  valves  allows  water  to  pass  into  the  i)ump  through  the 
hose,  but  wUl  not  allow  it  to  return.  Thus,  when  the  smaller  tube  is 
pulled  out,  the  pump  is  filleil  to  its  greatest  capacity;  by  pushing  this 
tube  back,  the  water  can  be  ejected  witli  considerable  force  through  the 
nose  in  a  fine  spray.  In  this  way,  with  a  single  j)unii»>,  a  man  can  throw 
the  poison  over  five  rows  of  cotton  at  once,  walking  rapidly  along  the  rows. 
Thus  five  rows  can  be  i)oisoned  in  about  the  same  time  that  is  required 
to  poison  one  row  with  a  watenngpot.  In  addition  to  the  saving  of 
time,  much  less  water  is  used  with  the  fountain-pump  than  is  required 
with  watering  pots;  and  as  the  pum])s  throw  a  very  fine  spray,  the  poi- 
son can  be  more  evenly  distributed  in  this  way. 

In  using  the  fountain-])ninj),  one  man  works  the  pump,  another  hand 
(often  a  woman)  accompanies  him  and  eanies  tiie  bueket <'ontaining the 
mixture.  Other  hands  kee|»  these  sui>|)iie<l  with  the  poison.  As  some 
part-s  ol' the  woik  an*  more  tir(\s()iiie  than  oth(»rs,  the  hands  are  trans- 
ibrre^l  from  one  j)art  to  another  at  interMiis.  I'lie  water  is  conveyed  to 
and  about  the  fields  as  far  as  possibU'  in  wagons. 

It  is  estimated  by  those  who  have  had  much  experience  in  applying 
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poisoiis  in  this  way,  that  where  water  is  easily  obtained,  with  one  fount- 
ain-pump and  eight  hands  (three  of  whom  may  bo  women)  25  acres  of 
cotton  may  be  poisoned  in  one  day.  The  eight  hands  are  diiitribAtcd  as 
follows:  One  works  the  pump;  one  carries  the  bucket  from  which  the 
poison  is  pumped;  three  supply  this  one  with  the  mixture;  tJiree  are 
with  the  wagon  getting  water  and  mixing  the  i)oison. 

Although  the  plan  just  described  is  the  one  most  generally  u.sed,  we 
think  that  adopted  by  Mr.  Trelease  during  the  present  season  is  prefer- 
able, requiring  as  it  does  fewer  hands.  This  method  is  illustrated  in 
Plate  XV. 

A  40-gallou  barrel  containing  the  mixture  is  placed  on  an  ordinary 
four-wheeled  wagon,  the  wheels  being  5  feet  apart,  and  the  lowest  axle 
23  inches  from  the  ground.  The  wagon  is  drawn  by  two  mules,  these 
walking  in  the  furrows  on  either  side  of  the  row  of  cotton  over  which 
the  wagon  passes.  One  hand  drives  the  team  and  two  others  provided 
with  fountain-pumps  distribute  the  poison  from  the  bari'el.  In  this  way 
nine  rows  of  cotton  are  ])oi8oned  each  trip  across  the  held.  In  ordinary 
cases  one  or  two  other  hands  with  a  team  can  keep  these  supplied  with 
water.  By  this  method  poison  can  be  applied  very  rapidly  and  with  a 
minimum  number  of  hands.  The  experiments  show  that  the  cotton  was 
not  seriously  injured  by  the  team  or  wagon,  although  much  of  it  was  as 
high  as  the  top  of  the  wagon-box,  and  there  was  none  that  was  not 
bcSit  as  the  axle  passed  over  it.  Certainly  the  time  and  labor  saved  will, 
except  in  cases  where  the  cotton  is  very  high  and  closely  interlocked 
between  the  rows,  more  than i>ay  for  the  injury  done  to  the  cotton.  I 
suggest  the  following  improvement  to  the  apparatus  used  tJiis  S':'ason: 
Have  a  cover  fitted  to  the  barrel  to  i)revent  the  spilling  of  the  ])oison. 
This  cover  should  have  three  holes ;  one  for  a  dasher  (similar  to  that 
used  in  churns)  for  agitating  the  mixture ;  the  two  other  holes  to  admit 
the  hose  of  the  pumps.  The  dasher  may  be  worked  by  a  boy  or  the  men 
with  the  pumps. 

^  Although  the  method  above  described  is  the  most  practicable  yet 
devised,  we  feel  that  it  can  be  improved  upon.  Our  observations  con- 
vince us  that  the  thing  most  neede<l  is  a  machine  which  can  be  drawn 
by  one  or  two  horses  and  which  will  throw  a  spray  of  water  on  the  under 
side  of  the  leaves. 

The  present  moiles  of  poisoning  are  defective  in  that  they  require  a 
large  force  of  hands,  often  when  there  is  much  other  work  to  be  done; 
and  what  is  a  much  more  serious  matter,  as  the  poison  is  applied  to  the 
upper  side  of  the  leaves  of  the  plant,  the  young  larvie  are  not  killed 
until  they  are  large  enough  to  eat  through  the  leaves.  This  would  be 
of  less  imi)c»rtance  could  the  x)oison  be  maile  to  adhere  to  the  leaves; 
but  it  often  hap]»ens  that  the  mixtures  are  washed  olf  the  i)lants  by 
rains  soon  after  being  applied,  while  if  they  were  applied  to  the  lower 
surface  of  the  leaves  all  larvae  feeding  at  this  time  would  be  ])oisoued, 
besides  there  being  less  liability  of  the  poison  being  washed  from  the 
plants. 

A  machine  intended  to  meet  tliese  requirements  has  been  invented  by 
Mr.  W.  T.  Dauglitry,  of  Selma,  Ala.  This  consists  of  a  large  cyliu- 
drical  reservoir  mounted  upon  wheels  and  provided  witji  an  agitator  for 
keeping  the  compounds  well  mixed.  Force-immps,  which  aie  worked 
by  geariii;^  alt  ached  to  the  hub  of  one  wheel,  foret^  air  into  the  reser- 
voir; the  i>r(s.sure  obtained  in  this  way  Ibrces  slreiinis  of  linid  thiou^ii 
the  distiihuling  pipes ;  each  ])ipe  extends  neai'Iy  to  the  i^round  and  is 
bent  upward  at  the  end,  which  is  furnished  with  a  jM'ruliar  no//U';  iu 
this  way  a  fine  sxjray  can  be  thrown  u^ion  the  h)\>cr  surface  of  iho 


324        REPORT  OF  THE  COMMISSIONER  0^  ACfRlCULTURE. 

leaves.  The  macbiuc  is  uiadc  to  pass  over  two  rows  of  cottou,  and  the 
distiibuting  pipes  ai'c  so  arranged  that  lour  rows  can  be  poisoned  at  a 
time.  0>ving  to  its  ;^reat  weight,  the  machine  in  its  present  form  is  im- 
practicable, but  the  idea  which  it  embodies  is  a  good  one.  Mr.  Dangh- 
try's  machine  was  patented  February  10, 1878,  No.  200  J76.  It  is  figured 
in  the  special  report,  p.  232. 

Mr.  John  A.  Wollram,  of  Meyersville,  Tex.,  has  also  invented  a  ma- 
chine which  throws  a  tine  spray  upon  the  lower  surface  of  the  leaves. 
An  application  for  a  i)atent  of  this  machine  is  now  before  the  Patent 
Office. 

Mr.  John  W.  Johnson,  of  Columbus,  Tex.,  has  patented  a  machine 
for  distributing  liquid  poisons  uxion  cotton  i)lants.  This  machine  has 
been  used  to  a  considerable  extent  in  Texas  5  it  is  represented  in  Plate 
XVI,  Figs.  2  and  3. 

The  following  description  will  explain  its  workings : 

This  invention  relates  to  certain  improvements  on  that  for  wliicli  I  iiled  an  appli- 
cation for  letters  patent  on  the  2*2d  day  of  September,  1873 ;  and  the  invention  con- 
sists in  a  tank  provided  with  a  double-actinpf  force-pnrap,  connniinicating  with  a  pipe 
and  branches  similar  to  those  described  in  my  application  aforesaid,  the  pump  being 
connected  by  a  pitman  with  one  of  the  wlucils  upon  which  tlie  tank  is  enpported, 
•whereby  the  pump  is  operated  automatically  ns  tlio  apparatus  is  drawn  along,  the 
Trheels  upon  which  the  app.aratus  is  supported  hein;!:  mueli  smaller  in  diameter  than 
ordinary  cart  or  waoron  wheels,  and  attached  to  the  tank  by  means  of  vertical  bars, 
whereby  the  apparatus  is  enabled  to  pass  over  the  rows  of  cotton  plants  without  in- 
juring them,  while  at  the  same  time  the  dimensions  of  the  wheels  arc  such  as  to  give 
the  required  number  of  strokes  to  the  pnmp-levcr  necessary  to  tlio  producing  of  a 
constant  and  full  volume  of  spray  from  the  pipes. 

In  the  accompanying  drawing  A  representsthe  tniik  containinpjtholiquid  compound 
described  in  my  application  aforesaid.  Instead  of  placin.iij  ir  upon  an  ordinary  cart 
or  wagon  and  working  the  pump  by  hand,  1  attach  the  tank  to  a  j>latform  or  cart-bed, 
B,  provided  with  two  wheels,  C.  These  wheels  are  innch  snialUr  t  ban  ordinary  cart- 
"wheels,  being  about  twenty  or  twenty-four  inches  in  diamctrr,  in  order  to  give  the  re- 
quired number  of  revolutions  necessary  to  the  successful  operation  of  the  pump.  In 
order  to  i)laco  the  cart-bed  at  such  an  elevatioji  ns  to  enable  it  to  pass  over  the  rows 
of  cotton  plants  witliout  injuring  them,  I  attach  to  eacli  side  the  up))er  end  of  a  bar, 
the  lower  end  of  which  is  bent  outward  and  fornjc*!  into  a  spindle  or  axle  for  the 
■wheel.  These  bars  are  of  such  length  that  when  the  wheels  are  in  place  the  height 
of  the  cart-bed  from  the  grotmd  is  equal  to  that  of  a  vehicle  provided  with  wheels 
from  five  to  six  feet  in  diameter.  The  wheels  C  may  be  of  cast-iron,  and  the  bars  1) 
iray  be  of  wood  or  iron,  as  may  be  preferred.  One  of  the  whrels  C  has  a  crank-pin, 
c,  formed  on  or  attached  to  it  al  a  suitable  distance  from  the  ct^ntor,  and  to  this  crank- 
pin  is  attached  the  lower  end  of  a  pitman,  E,  the  upper  end  of  which  is  attached  in 
the  pump-lever  G.  l^y  this  arrangt^ment  the  pump  is  r)]»erate(l  automatically  .as  the 
apparatus  is  drawn  over  the  field,  thus  dispensing  with  the  labor  of  one  man  for  o])- 
erating  the  pump.  The  pipe  and  branches  are  arranged  and  connected  with  the  xHinip 
in  a  similar  manner  to  that  shown  in  my  applicntion  afon-said,  the  supply-pipe  fl  be- 
ing provided  with  a  sto])-valve,  I,  to  regulate  the  llow  of  the  liquid.  The  branch- 
]»ipcs  K  are  made  of  cast  metal,  instead  of  sh(^et-metal,  as  shown  in  my  application 
aforesaid,  and  instead  of  corrugating  the  metal  as  therein  shown,  I  I'orm  the  grooves 
'  on  the  inn«T  surface,  either dtiring  the  pnxM'ss  of  casting  or  by  jdaning  or  cutting 

hem  out  afterward,  as  may  l>e  preierred.     The  >>ranch  ]>ip«'S  thns  tormed  are  cheaper 

.lui  m^re  <lurable  than  those  formed  of  corrugatpd  sheet-metal. 

/ffj 2)nisonfi, — The  dilution  of  poisons  wit li  ])owden'd  snb^^hinces  in- 

'nid  of  water  Las  hooii  ndo})trd  to  n  coiisidernblo  extent,  and  in  some 

X  ^peots  i-^  ^^^  siipoiior  to  tlie  irtttor.    The  greatest  obstaelos  that  planters 

^*^    '   »^'         '^iconntor  in  the  dostrnction  of  cotton  wonns  is  tlie  remoTiil 

y,  ^  •'     ''om  tlie  i)lants  ])y  rain.    It  frequently  occurs  that  befon*. 

'^"'    T>olete<l  poisoniuiT  a  lield  a  sudden  rnin  un<lo<*s;  the  work 

^lis  obstMcle  is  r.^pffially  serious,  a>i  the  rainy seasona 

,,  ,,#n>x      .     .    .    rbuii  tiio  \v'i»rin.^  most  rnpidly  multiply.    In  fact, 

ijan\  i^*-      ■      '       Hci  disoouragedandabnndoned  the  use  of  poisons 

>n  thi;^  i       ■•  «   "difficulty  i.s    oa  gjcat  crtent,  obviated  by  the 

IOC  V    1.  .    ..       I,  ,1,..,    'nh'ifarior     Tb^    Hour  '^nmbiniiig  witU dcw or 
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rain  forms  a  paste  which  pflues  tho  poison  to  the  leaves.  This  fact  has 
been  so  well  established  Uiat  it  is  unnecessary  to  enlaige  upon  it.  x\ 
«inglo  instance  may  be  cited  as  an  example:  During  the  present  season, 
on  Capt  George  O.  Bakers  plantation  at  Selma,  Ala.,  the  mixture  known 
SI8  KoyalPs  patent  withstood  live  days  of  continual  i*ain. 

Om*  experiments  show  that  poisoji  mixed  with  flour  alone  adheres 
nearly  a«  well  as  the  above-named  mixture,  resin  and  dextrine  seemiu.2: 
to  Lave  but  little  action.  It  was  also  found  that  flour  can  be  diluted  to 
a  certain  extent  by  g:ypsum  or  land  plaster.  But  poison  mixed  with 
plaster  alone  adhered  but  little  better  than  when  applied  with  water. 

Another  advantage  gained  by  the  use  of  dry  poisons  is  that  there  is 
less  danger  of  injuring  the  cotton  than  when  water  is  used. 

The  great  objection  to  this  method  of  poisoning  is  its  cost,  the  price 
of  the  IJour  adding  materially  to  the  expense;  and,  also,  no  way  has  yet 
been  devised  and  brought  into  general  use  of  applying  dry  mixtures  as 
rapidly  and  oavsily  as  liquid  poisons  may  be  api)lied.  We  believe,  how- 
ever, thai  unless  some  method  is  deviwsed  for  throwing  a  spray  of  liquid 
poison  upon  tlie  lower  surl'ace  of  the  leaves,  where  it  will  be  less  liable 
to  be  washed  olY  by  rain,  dry  poisons  will  be  found  most  practicable ; 
and  we  feel  sure  that  tho  objections  of  the  expense  can,  to  a  great  ex- 
tent, be  removed.  Further  experiments  are  necessary  to  devise  a  cheaper 
method  of  distributing  powdered  substances  over  plants,  and  to  deter- 
mine to  what  extent  the  flour  may  be  profitably  replaced  by  plaster  or 
some  other  cheap  material.  The  cost  of  the  flour  can  doubtless  be  les- 
sened by  using  a  poorer  quality,  wliieh  might  be  manufactured  for  the 
purpose  from  inferior  or  injured  wheat.  If  a  machine  could  be  invented 
by  which  a  mixture  of  one  ixmukI  of  Paris  green  and  two  pounds  of  flour 
could  be  quickly  and  evenly  distributed  over  an  acre  of  plants,  the  same 
end  would  be  gained. 

The  simplest  method  of  applying  dry  poisons,  and  the  one  most  gener- 
ally used,  is  by  means  of  a  tin  vessel  holding  about  a  gallon,  provided 
with  a  handle  and  having  a  bottom  made  of  perforated  tin.  By  means 
of  this  the  poison  can  be  sifted  over  the  plants.  This,  however,  is  a 
slow  process,  as  only  one  row  at  a  time  is  poisoned. 

Some  planters  practice  sowing  the  mixture  when  there  is  a  light  wind, 
being  in  this  way  enabled  to  poison  several  rows  at  once.  Aside  from 
tiie.  fact  that  the  conditions  favorable  for  this  method  cannot  be  relied 
upon,  the  poison  cannot  be  as  thoroughly  distributed  as  is  desirable. 

A  device  has  been  invented  by  Mr.  J.  W.  Young,  of  Southfield,  Mich., 
for  dusting  Paris  green  upon  potato-vines ;  by  means  of  this,  two  rows 
can  be  poisoned  at  once.    The  form  is  shown  in  Plate  XVI,  flg.  1. 

The  weight  of  the  apparatus  is  balanced  upon  the  shoulders  by  means 
of  a  neck-yoke,  thus  leaving  the  hands  and  arms  fi^ee  to  move  the 
handles.  Each  liandle  is  attached  to  a  brush  that  works  horizontally 
across  holes  in  the  bottom  of  the  can.  The  cans  are  adjustable  to  the 
width  of  tlic  rows  or  height  of  crop.  Doubtless  this  machine  would  be 
t'ound  much  better  than  the  hand-dusters,  especially  when  poisoning 
small  coTton. 

Plate  XVI,  fig.  4,  represents  a  machine  patented  by  Mr.  Nicholas  A. 
Davis,  of  Itusk,  Tex. 

Xo.  1  represents  the  invention  attached  to  a  cart;  Ko.  2  is  a  cross- 
section  through  tlio  line  y  y. 

In  II10  ilrn  wini:jft,  A  roprcKetits  an  ordinary  farm-cart,  acroJis  the  rear  eiid  of  which  is 
Bccnredtho  ]iori/oiit:il  shaft  B,  having  its  bearings  in  the  arms  c  e,  projecting  behind 
the  carl.  <  »ii  tlic  ^\\:iii  IJ,  I  placo  two  or  more. loosely-revolving  pcrforat4?d  cylinders. 
£,  being  revolved  u^iou  the  bhaft,  which  carries  a  pulley,  a,  over  which  a  bander  coro 
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TTorks,  passin<!:  to  tho  linh  of  tlio  cart-wbeel,  from  which  it  receives  motion,  and  thii 
causes  tlic  8h;ufc  13  to  r^volvo  whon  tho  cart  is  in  motion,  aurl  tho  shaft,  carryiug  the 
perforated  cylinth-rH,  iifevioiisly  lillod  with  the  puwdrrctl  poison,  causes  tho  poison  to 
he  sifted  out  and  distributed  over  the  cotton  i)hiut9.  Attaelied  to  the  inuor  end  of 
each  of  the  outside  cylinders  is  a  spiral  spring,  2>,  coiled  arouml  tho  shaft  A,  and  80 
arranjjjed  as  to  Bccure  an  easy,  gentle,  lateral  motion  to  tho  cylinders  in  case  of  a  snd- 
den  jar  given  to  the  machine,  and  thus  prevent  too  great  a  discharge  of  the  poison  at 
any  one  point. 

it  is  evident  that  a  similar  spring  may  he  nsed  at  the  opposite  end  of  the  cylinders, 
80  as  to  check  the  jar  in  both  directions. 

From  tho  ahovo  description  of  the  invention,  it  is  evident  that  it  conld  be  affixed 
to  any  kind  of  frame  moving  on- wheels,  and  by  a  hand-crank  an<l  ordinary  cog-gear- 
ing bo  successfully  worked. — [Patent  No.  154G51,  dated  September  7,  1874.] 

Many  other  macliines  have  been  invented  for  the  distribution  of 
poisons,  both  wet  and  dry.  We  figured  and  described  several  of  tbein 
in  our  special  report.  But  as  they  have  not  to  our  knowledge  been 
thoroughly  tested  as  yet,  we  cannot  in  our  limited  space  reproduce  the 
figures  and  descriptions  here. 

Destruction  ol?  larvae  by  machinery. — Two  machines  have  been 
invented  and  patented  for  the  i)urpose  of  bnishing  the  worms  fVom  the 
cotton  plant  and  destroying  them.  Both  of  these  machines  are  figured 
in  the  special  report  (pj).  253-235)5  neither,  so  far  as  I  have  been  able  to 
ascertain,  have  come  into  general  use.  It  is  doubtful  if  a  practical 
machine  of  this  kind  can  be  constnicted,  owing  to  the  danger  of  knock- 
ing off  the  bolls  of  cotton  when  in  operation. 

Destruction  of  pupae. — Although  the  collection  and  destruction 
of  the  pupae  of  Aletia  at  the  season  during  which  the  greatest  damage 
is  done  would  be  impracticable,  much  good  could  be  accomplished  in 
this  way  if  attempted  at  the  proper  time.  Early  in  the  season,  while 
the  cotton  plants  are  small,  it  is  an  easy  matter  to  detect  the  presence 
of  pupae  by  searching  for  the  folded  leaves  containing  them.  As  al- 
ready suggested,  when  treating  of  the  collection  of  larvae  by  hand,  it 
doubtless  would  bo  profitable  to  ofl^er  the  negroes  a  prize  for  each  pupa 
obtained  at  this  time.  The  fokled  leaves  are  so  easily  observed  that 
with  little  care  nearly  every  piq^a  in  a  field  could  be  collected  while 
chopi>iiig  out  the  cotton  in  the  spring.  In  the  autumn  many  pupae 
could  bo  destroyed  by  collecting  together  and  burning  the  weeds  in  the 
leaves  of  which  the  larvae  have  webbed  up.  This  should  be  done  as 
soon  as  possible  after  the  last  brood  webs  up,  and  before  the  moths 
emerge  from  the  pupae  state. 

Destruction  of  moths. — The  two  most  successful  methods  of  de- 
stroying the  moths  that  have  been  used  are  the  placing  of  sweetened 
poisoned  solutions  about  the  cotton  fields  and  the  use  of  fires  or  lanterns 
so  arranged  that  the  moths  can  fly  into  the  blaze,  or  so  that  they  can  be 
destroyed  in  some  other  wjiy. 

{a.)  POISONED  SW^EETS. 

We  have  already  shown  how  the  moth  of  the  cotton-worm  is  attracted 
to  sweets,  as  the  nectar  of  various  plants,  ripe  and  decaying  fruits,  and 
this  ])roelivit y  very  naturally  suggests  the  use  of  poisoned  baits.  Years 
ago  tills  was  ])ractieed  very  much  more  extensively  than  at  the  present 
day.  ^Ir.  (ilovcT  long  reeonimended  this  remedy'  in  the  Department  of 
Agriculture  Ivcports,  his  first  mention  of  it  being  a  detailed  account  of 
the  i)hen(>meiial  success  of  Col.  B.  A.  Sorsby,  in  the  report  for  1855. 
The  old  tiles  of  the  Southern  agricidtnral  papers  contain  frequent  men- 
tion of  the  use  of  the  method.  One  of  the  most  remarkable  statements 
was  contained  in  the  Southern  Cultivator  (Vol.  VIII,  p.  132)  to  the  effect 
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I    .t  the  writer  had,  with  80  ])lntea  of  poisoned  molasRefl  and  vinejjar, 

em^<»cl  1,0(M)  moths  a  nijj^lil  tliroii^lioiit  the  Reason. 

The  answers  of  rorn'spoinhMils  to  (jnestion  la  of  tln^  ISTH  cii-enhir 
Bhow  that  this  remedy  lias  ahnost  entirely  iallen  into  dit^u^e.  Home 
planters,  however,  still  believe  in  its  ellieaey.  We  may  quote  the  fol- 
lowing : 

But  few  e (Tort 8  have  been  made  to  destroy  tlie  moths,  farmera  of  late  rears  cLieOy 
Klying  on  poiHoninj;  the  worms ;  however,  the  idea  is  gainiuj^  foothohl  tnat  it  is  bet- 
ter to  try  and  destroy  the  moth  and  thereby  prevent  the  appearance  of  the  worm  iu 
destructive  numbers.  The  best  mode  seems  to  be  to  set  up  lights  in  the  field  above  or 
in  front  of  some  sweet  adhesive  substance.  Moths  appear  to  bo  attracted  by  all  sweet 
inbstauces.  I  have  seen  them  attrncted  by  thousands,  after  the  fii*8t  brood  had  web- 
bed up,  to  dried  ]>eaches  tliat  were  dried  on  boards  in  the  sun,  and  had  been  covered 
up  at  uij;lit  with  lioards,  the  moths  collecting  by  thousands  under  the  covering  of  the 
dried  peaches,  Iniudreds  being  kiiie«l  l)y  a  lamp  in  a  short  time.  A  mouse  made  a  uest 
with  tlie  dead  moths  the  same  night.— [J.  H.  Kraucher. 

Watermelons  cut  open  and  spread  around  with  arsenic  sprinkled  on  will  kill  the 
moth. 

I  used,  with  full  eftect,  the  arsenite  of  soda  combined  with  a  little  vinegar  and  mo- 
lasses. I  did  not  use  any  intoxicating  liquids,  as  I  was  fully  satisfied  that  every  moth 
imbibing  the  poisoned  sweet  was  instantly  killed  ;  none  of  the  dead  appearing  at  any. 
appreciable  distance  from  the  i)an8. — [  W.  J.  Jones. 

Little  or  no  cllort  h.-is  been  made.  My  opinion  is  that  something  should  be  done 
with  pois(med  nH)lasKfs  and  tires  or  lamps.  A  few  nights  ago  I  placed  a  cup  three 
inches  iu  diaint^ter,  with  a  little  molasses  in  it,  a  distance  from  lights  and  cotton 
plants,  and  found  six  moths  in  it  next  morning,  all  of  them  cotton-caterpillar  moths. 
A  year  or  two  ago  I  divided  an  overripe  watermelon  and  placed  it  in  a  similar  posi- 
tion, and  by  eight  o'clock  at  night  there  were  r>U  or  Tf)  moths  feeding  on  it. — [Jno. 
Bradford,  Leon  County,  Florida. 

The  following  testimony  is  from  Dr.  Anderson : 

As  an  instance  of  the  eflfect  of  light  and  its  fondness  for  sweets,  I  will  mention  what 
a  neighbor  toM  me.  and  for  which,  to  a  great  extent.  I  ha<l  ocular  demonstration.  He 
was  engaged  in  boiling  sirup  from  the  tirst  of  Sejitember  to  the  last  of  October.  His 
yard,  where  the  evai>orating  j)an  wa*s,  opened  upon  a  field  of  GO  or  80  acres  of  cotton. 
He  each  morning  found  his  pan  covered  with  moths,  and  from  first  to  last  thought  he 
had  emptied  out  one  bushel  of  moths.  Another  case  showing  strikingly  the  effect  of 
lights  and  sweets  was  t(»ld  me  by  a  highly  valued  Texas  correspondent.  A  neighbor  of 
his,  by  the  use  of  lights  and  poisoned  sweets,  had  made  1,000  bales  of  cotton  on  1,000 
acres,  while  his  noighbois  who  had  not  used  them  had  been  badly  damaged. 

During  the  season  of  1878  experiments  were  made  by  Professor  Smith, 
at  Tuscaloosa,  Ala.,  in  the  latter  ])art  of  the  season,  and  by  Professor 
Willet  and  myself  earlier.  Coneeruing  Professor  Smith's  results,  we 
quote  from  his  letters: 

October  10,  ISTH. — Since  writing  to  you  last  I  have  done  all  I  could  towanls  observ- 
ing the  habits  of  the,  moths.  expfiinuMiting  with  ]iois<ni<'d  sweets,  &c.  As  yet  I  have 
not  been  fortiinate  in  getting  a  solution  by  which  the  moths  are  readily  killed.  I  have 
tried  corrosive  sublimate  and  arsenious  acid,  and  with  them  molasses  and  water  in 
various  pr()])<)rti(U)s.  The  solutitms  I  have  smeared  upon  pine  trees  standing  in  the 
field,  upon  litth?  slu'lves  set  up  at  places  in  the  field,  aiul  upon  a  dish  placed  upon  a 
stump.  To  one  jjiue  tree  in  particular  the  moths  seemed  to  be  attracted  most  strongly. 
The  shelves  attracted  veiy  few  comparatively.  I  am  still  engaged  in  these  trials  with 
shallow  dishes  with  perforated  shelves,  according  to  your  suggestion,  and  I  shall  let 
you  know  if  1  tind  out  anything. 

Octobrr  !(>. — Since  writing  you  last  I  have  continued  my  experiments  with  various 
poisoned  swi'i'ts  :  but,  1  am  sorry  to  say,  with  but  very  poor  success  so  far  as  killing 
the  moth  is  eoncenu'd.  1  have  used  for  poisons  arsenious  acid,  corrosive  sublimate, 
strychnia,  and  ]u)tassiuni  eyanidi ;  tliesii  I  have  mixed  iu  varying  proportions  with 
rum  and  swertened  water.  The  bait  appears  to  be  attractive  enough  au<l  1  see  the 
moths  ])artakini^  of  it,  and  yet  no  dead  moths  are  visible  next  morning.  The  propor- 
tion of  ruui  which  I  have  mixed  with  these  poisons  has  been  sometimes  one-half,  and 
from  that  down.  Of  the  i)oisons  named  above,  the  potassium  eyanidi  is  perhaps  most 
easily  soluble  in  tlio  liffaids  used.  Smearing  the  sweetened  liquids  upon  the  trunks 
of  trees  is,  according  to  my  ex])erience,  the  best  way  ot  exposing  them;  1  have  not 
aeen  many  moths  around  the  dishutt  set  up  on  shelveb  and  «on  atuiupa.    I  oouttruoted  a 


shelf  aj^ainst  a  pi  no  troc  aud  upon  that  placed  a  dish  -with  tho  sweets,  aud  provided 
"with  a  Hoatiiig  x>erforated  platform.  'J'he  tree  was  at  the  same  time  smeared  with.tUe 
liquid,  and  upou  visiting  the  place  uftor  dark  I  noticed  a  uumbur  of  moths  ou  the  tree, 
ojx  tho  smeaiX'd  hhelf,  and  ou  tlio  dish  with  the  platform,  those  ou  the  dish  boiug  Miuch 
]c8H  numerous,  *  *  About  tho  time  that  the  v  orms  were  moving  oil  and  woh- 
biuff  up,  very  few  moths  visited  the  sweets  at  night  for  several  nights,  but  last  night 
andthe  night  before  that  they  were  more  abunaaut.  Perhaps  the  cool  Nveather  waa 
tho  cause  of  their  being  absent  for  sev<;ral  nights,  since  they  liave  come  in  nnmbers 
again  after  the  warmer  nights  have  set  iu. 

Kowmber  4,  1878. — I  send  by  to-day's  mail  a  few  specimens  of  the  moths  attracted 
by  my  baits.  No.  1  is,  I  presume,  Alctia  (Jkiia  argillacca);  No.  2  is  Agrotia  yp«?o», 
always  present  in  cold  as  well  as  warm  weather,  and  No.  3  (Leucauia  unipuncta)  also; 
No.  4  {Amphigyra^  sp. )  resembles  3  and  may  be  same  species ;  No.  5  ( Orthosiaferruginoides) 
1  see  occasionally  on  warm  evenings;  No.  G  (Chynjsis,  sp.)  I  found  to-day.  I  should 
be  very  glad  to  get  the  names  of  the  specimens  as  they  are  numbered.  I  inclose  a 
few  of  the  chrysalides  of  the  last  brood  of  worms. 

The  evening  of  October  26  was  warm  (GCP  at  7  p.  m.),  and  more  than  .'SO  cotton-moiht 
were  counted  at  my  baited  iree.  It  rained  before  morning  and  then  cleared  off  cold,  so 
that  on  the  27th  and  28th  no  moths  were  seeu.  On  the  2yth  it  was  warm  and  cloudy 
and  rained  slightly,  and  I  counted  7  or  8  Alctia  moths.  On  the  30th,  31st,  1st,  and  2a 
cold  and  frosty  nights ;  no  moths  seen. 

'  Professor  Smith  continued  bis  suf^aring  all  tlirougli  the  winter,  cap- 
turing many  other  moths,  but  no  Aletia  later  than  December  1. 

The  obserrations  of  Professor  Willct  and  myself  were  reported  by 
Professor  Willet  as  follows  : 

Peaches, — Professor  Comstock  learned  in  Alabama  that  the  Aletia  moths  had  greatly 
Injured  the  August  crop  of  peaches.  Ou  the  nU^ht  of  iSeptember  10  Professor  Comstock 
placed  two  peaches — clear-stoned  and  quite  ripe — one  on  each  side  of  two  stumps  on 
whose  sides  molasses  had  been  smeared,  and  visited  them  at  9  p.  m.  We  (Pro^ssor 
Comstock  and  myself.  Professor  11.  having  left  for  Washington)  found  20  Alctia  moths  on 
one  peach  and  15  on  the  other,  notwithstanding  the  molasses.  At  7  o'clock  next  morn- 
ing nearly  as  many  moths  were  at  the  peaches,  though  tlie  sun  was  an  hour  high.  One 
peaoh  had  a  hole  one-thirty-sccond  inch  in  diameter,  and  the  peach  ha<l  been  eaten 
out  underneath  the  skin  to  a  depth  of  out.'-fourth  inch  and  a  diameter  of  1  inch.  The 
other  peach  had  5  holes,  not  so  large,  and  probably  .'30  excoriations  oBC-fourth  inch  in 
diameter.  They  clustered  most  about  the  stem  end,  where  they  could  thrust  in  their 
bills  without  effort. 

Septemher  12. — The  halves  of  the  same  pea<^h,  opened,  were  placed  out  last  night, 
and  10  Aletia  and  1  other  moth  were  found  at  them  this  morning. 

Some  dried  peaches  (with  skins  on)  having  been  soaked  in  water,  were  placed  out  at 
same  time,  but  no  moths  were  fonmd  at  tliem.  After  retuminghere,  two  hard  peaches 
were  put  in  a  jar  where  some  moths  had  hatched  from  chrysalides ;  the  moths  were 
almost  famished  and  immediately  clustered  over  the  peaches,  but  failed  to  make  any 
impression  on  them. 

POISONIN'G   THK   MOTHS. 

1.  Molmses. — Mixed  Fowler's  solution  of  arsenic  with  common  molasses,  1  table- 
spoonful  to  1^  piuts,  and  i)lace<i  some  in  tin  pan,  with  floating  perforated  cover  of  tin, 
as  suggested  by  Professor  Kiley.  After  about  two  hoars  we  found  2  Aletia  and  2  other 
moths  sipping ;  next  morning  probably  a  dozen  of  Ahiia  and  other  moths  were  found 
drowned  in  the  molasses,  having  iusinuated  down  by  the  sides  of  the  cover ;  none  dead 
on  the  cround. 

Mixed  some  of  same  poisoned  molasses  with  sirups  of  strawberry,  orange,  and  pine- 
apple, and  with  rum,  vinegar,  and  lajjer  beer,  and  smeared  on  trees  and  stumps  in  the 
cotton  field  and  adjoining  forest.  At  1)  p.  m.  found  I  Ah'Ua  and  2  other  moths  at  the 
vinegar  and  2  Aletia  at  the  beer;  at  7  next  morning  found  only  (me  feeble  Aletia  at  the 
beer.     The  poison  did  not  seem  to  be  strong  cnou;^h. 

2.  Peaches. — Se])tember  12,  we  put  out  iu  the  cotton  field,  in  large  paper  boxes — 

a.  Peaches  (halves)  thickly  sprinkled  with  white  arsenic. 

b.  Peaches  (halves)  drenche<l  with  Fowler's  solution. 

c.  Dried  peaches  (soaked)  covered  with  white  arsenic. 

d.  Dried  peaches  (soaked)  with  Fowler's  solution. 
Visited  boxes  next  moniiug  with  the  following  result : 

a.  Five  dead  Aletia,  2  disabled  Aletia. 

b.  Two  dead  Aletia^  1  dying  Aletia. 

c.  Two  Aletia  in  box  not  dead. 

d.  No  moths  of  any  kind. 
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As  poaclios  dccuied  so  attractive,  wo  desired  to  baTO  tested  tlio  poisons  furtbcr  with 
))eachpTC6er>'os  and  canuod  peaclics,  but  a  nnrtlie>ast  ^alo  prevailed  uutil  tho  last  day 
4>f  otir  stay,  and  tbe  motbs  bad  tbcn  almost  eutirely  disappeared. 

My  owu  upiuioii  Ih  tbni  poacbe:?,  iji  t<oii»c  f'^nii,  ^vill  be  tfjo  b<'*?t  vcbicle  forpoiaoufor 
ibo  motb». 

A  letter  from  Judge  Bailey,  oi*  Marioji,  Ala.,  contains  the  following, 
bearing  upon  this  point : 

One  farmer  informed  mo  tbat  tbe  motbs  utterly  de^slroyed  a  lar«jjo  fig  crop  in  less 
than  a  week.  Anotber  informed  me  that  all  bis  best  apples  w  ere  pniictuix^l  and  sucked 
into  a  sort  of  boney-comb  work  by  the  cotton-miller.  A  physician  in  the  northwest 
part  of  the  country  assured  me  tbat  tbe  army-worm  sucked  bis  ^apes  dry  in  three 
nights.  I  know  the  moths  are  stronj^ly  attracted  by  cider  pomace  fn)m  the  cider-mill. 
Tbey  feed  upon  ripe  persimmons  with  great  avidity.  I  observed  them  aronnd  a  tree  of 
this  kind  on  my  lot  as  late  as  the  21st  of  November  last.  While  tbey  were  feeding  on 
the  fruit  of  this  tree  I  made  some  eftbrts  to  poison  them,  but  with  poor  success.  I 
tried  several  poisons  handed  me  by  an  apothecary ;  only  one  bad  any  effect.  It  was 
cobalt,  finely  powdered,  and  mixed  with  the  fniit  mashed  with  a  small  quantity  of 
honey.  The  flies  sought  tbe  bait  in  great  numbers,  but,  like  bees,  they  sucked  their 
fiU  and  left ;  only  nine  were  found  dead  around  tbe  saucer  containing  the  poison. 

With  respeet  to  observations  the  present  year,  the  following  from  Mr. 
Trelease's  report  will  give  the  results  at  which  he  arrived : 

Since  the  perfect  form,  or  moth,  of  Aletia  is  known  to  feed  upon  sugared  substances 
and  fruits,  and  since  it  is  known  to  bo  attraeted  by  light,  to  a  certain  extent,  it  has 
been  thought  possible  to  destroy  tbe  moth  by  allowing  it  to  feed  on  poisoned  sweets, 
or  by  employing  this  food  or  lights  to  attract  it  into  traps  of  various  sorts. 

As  will  be  seen  by  referring  to  my  report  on  the  food  of  these  moths,  they  are  at- 
tracted in  lar^e  numbers  by  ripe  apples,  peaches,  and  grapes,  beside  one  or  two  other 
less  common  iruits ;  but  I  signally  failed  to  attract  them  m  numbers  to  my  mixtures 
of  molasses  or  sugar  and  various  substances.  Though  no  experiments  on  a  large  scale 
were  conducted,  I  feel  confident  that  poisoned  dishes  tff  ripened  and  slightly  ferment- 
ing fruits  which  have  been  bruised  may  be  advantageously  employed  for  the  destruc- 
tion of  these  motbs,  by  placing  them  about  tbe  cotton  fields  when  the  moths  are  fly- 
ing. I  would  recommend  that  this  be  tried,  especially  on  warm  days  in  winter,  when 
the  moths  arp  allured  fr(»m  their  hibernacula,  in  the  early  spring,  and  in  the  fall,  aftor 
the  brood  which  destroys  tho  cotton  has  emerged  as  motlis. 

From  all  observations  it  seems  probable  that  a  preparation  of  over- 
ripe fniit — peaches,  melons,  mashed  apples,  or  persimmons — will  be  su- 
perior to  any  other  sweet  mixture  for  the  purpose  of  attracting  the 
moths,  although,  as  shown  by  Professor  Smith,  one  half  each  of  mm  and 
molasses  and  water,  when  smeared  upon  the  trunks  of  trees,  has  proved 
attractive. 

Actual  results  with  poisons  have  proved  rather  unsuccessful,  but  this 
may  be  owing  to  the  fact  that  the  moths  fly  away  to  die.  As  regards 
the  best  poison,  Judge  Jones  seems  to  have  had  excellent  success  with 
arsenite  of  soda,  while  Judge  Bailey  considers  the  so-called  "cobalt^* 
the  best  thing  that  be  tried.  It  is  called  *•  blue-stone^  or  "fly-stone," 
and  is  customarily  used  in  fly  poisons. 

And  now,  as  regards  the  advisability  of  an  extensive  use  of  poisoned 
sweets,  it  is  a  question  for  every  planter  to  decide  for  himself  from  the 
evidence  laid  down. 

There  can  be  no  doubt  but  that  it  would  be  an  excellent  plan  to  try  it 
in  those  regions  where  hibernation  is  suspected  on  the  spots  where  the 
worms  first  appear.  The  sweets  should  be  put  out  in  these  places  in  early 
spring  and  also  in  late  fall.  The  importance  of  the  latter  is  e^dnced 
from  the  fact  of  Professor  Smith's  success  in  October.  There  can  cer- 
tainly be  no  doubt  but  that  everj'  moth  killed  saves  the  planter  from 
a  great  many  worms,  but  tho  hibernating  moths  are,  of  course,  of  im- 

*  The  ordinary  cobalt  of  dniggists  is  nothing  more  or  loss  than  impure  metaUie 
ar.=ienic,  rostiiirc  fr(»m  G  to  !'>  cents  per  i»ound.  Calle<l  cobalt  on  account  of  former  laws 
against  tbe  soiling  of  arsenic  in  England. 
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inenscly  greater  importance  than  those  of  any  of  the  succeeding  broods. 
CoDcerning  the  later  broods,  the  cost  of  jioisoning  must  l>e  set  againnt 
the  numbers  of  moths  killed,  and  ciuJi  phintcr  must  decide  for  himself 
whether  it  will  pay  him  to  continue. 

FIRES,   TRAP-LANTERNS,  ETC. 

For  many  years  the  practice  of  building  large  fires  at  different  points 
through  the  cotton  fields  for  the  purpose  of  attracting  the  moths  into 
the  flame  was  prevalent.  The  use  of  f^uch  fires  was,  however,  discour- 
aged by  a  class  of  planters,  whose  opinions  were  thus  expressed  by  a 
writer  in  De  Bow's  Eeview: 

I  hare  tried  tin's  remedy,  and  liavo  remained  in  my  cotton  field  after  dark  to  watch 
the  effects  of  the  lire  on  these  flies.  I  did  not  see  as  many  destroyed  as  I  exx>ected 
when  I  took  into  consideration  the  qujuitity  I  knew  to  be  in  the  field.  The  moBt  of 
those  I  saw  approaching  the  fire  seonicd  to  be  rei)elled  or  diverged  off  on  nearing  it^ 
or  they  wonld  reboun«l  liigli  above  it  and  escape  destniction.  On  seeing  this  I  catne 
to  the  conchiflion  that  the  heat  of  the  largo  fires  extended  too  far  around,  and  that 
they  felt  it,  and  turned  ofi'  before  being  near  enough  to  be  destroyed. 

As  a  result  of  this  belief  and  of  the  evident  fact  that,  unless  gene- 
rally practiced,  a  fire  upon  one  plantation  would  serve  only  to  attract 
moths  from  neighboring  plantations,  concentrating  them  upon  onecrop) 
the  custom  has  fallen  into  disuse. 

The  first  of  these  objections  cannot  be  urged,  however,  against  the 
use  of  trap-lanterns.  As  a  good  instance  of  the  success  of  these  last, 
we  quote  the  following  from  the  monthly  reports  of  this  department  for 
1867: 

ParUh  ofJeffenorij  Louisiana. — Allow  me  to  call  your  attention  to  the  destmotion  of 
the  cotton  crop  by  the  worms,  which  appear  to  increase  yearly.  In  1864  I  planted 
about  100  acres  in  cotton.  In  July  the  worms  made  their  appearance.  Haring  no 
experience  in  raising  this  crop,  I  searched  in  the  agricultural  reporta  for  information. 
Mr.  Glover  recommended  the  burning  of  trap-lanterns,  and  I  made  three  of  them  with 
a  coal-oil  lamp  and  tin  basin,  with  soapsuds  underneath,  and  bnmed  them  every 
night.  The  first  night  I  caught  about  7.^>  millers  and  innumerable  other  ineeota.  The 
number  increased  to  300  miller.^,  and  then  gra<luallv  dimiuished  to  none.  For  three 
weeks  after  the  crops  of  my  neighbors  were  destroyed ;  I  found  only  a  few  of  my  plants 
attacked;  about  the  last  week  of  the  three  I  caught  no  millers,  but  all  at  once  the 
catch  was  75;  next  night  150,  then  300,  and  even  up  to  500.  The  worm,  howeTer, 
gradually  made  its  ap])«'arance  more  and  more,  until,  in  the  middle  of  Angnat^  my 
cotton  was  stripped  of  every  leaf  and  bloom.  The  worm  then  turned  into  pupa.  In 
ten  days  after  this  the  miller  again  appeared.  Meanwhile  the  cotton  had  sprouted 
again  and  was  in  full  bloom,  wlien  the  third  brood  made  its  appearance  in  immense 
numbers.  In  thn^e  days  every  loaf  and  young  boll  was  eaten,  and  the  worm  waa 
eating  the  bark  of  the  plant  and'  the  plazed  protection  of  the  nearly  matured  bolls. 
The  heavy  rains  of  September  soaked  into  the  bolls  and  rotted  them.  I  made  only  3 
bales  of  cotton.     In  July  the  prospect  was  good  for  at  least  75  bales. 

My  opinion  is  that  if  every  planter  would  commence  burning  a  lantern  In  each 

Ive  acres,  from  the  latter  ijart  of  June  to  the  middle  of  September,  for  a  few  years  in 

-.iccession,  both  the  boll-worm  and  the  cotton-worm  would  be  destroyed,    Tlie  boll- 

"orm  destroys  about  one-half  the  crop  with  us.     This  j^ar  none  of  my  neiffhbom  raise 

otton.     I  have  planted  about  live  acres,  and  shall  burn  one  lamp,  and  intorm  thede- 

)artment  of  the  result.     Cost  of  lantt^rn  and  basin  about  Si. 50,  and  the  oil  will  not 

^ost  over  $1,  so  that  if  the  increase  is  only  10  pounds  to  the  acre  it  will  more  than 

^ay  the  expense.    The  lirst  night  I  used  the  lantern  on  a  barrel,  but  the  inseota  were 

ive  in  the  morning,  and  it  was  considerable  trouble  to  kill  them.     Afterwanls  I  need 

r"    "^'  )8nds,  as  it  Killed  all  the  insects  at  once. 

Jiic  Mk-^ing  extract  from  a  letter  of  Mr.  E.  A.  Schwarz  poBseAses 
.  .4irop^    T     iHc  »f  iiiectioii: 

,o  »      iearne,  Tex.,  after  experimenting  for  a  long  time  with  more  or 

ti*s  Cuiupi  ;.  .<,t  con*»''vancea  to  '  tract  by  light,  and  at  the  same  time  to  kill  the  cot- 

'--^-moth,  co'^'^^nder     ^nall*   '^^n^    he  following  simple  apparatus  is  the  most  effective 

.iioonpp        ii   M      ;«  M.  ».upai'atuf   "^nsip*^  of  three  pieces:  Ist,  ft  shallow 
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in  pan  (16  by  10  inchea);  2d,  a  common  koroRcne-lamp,  with  a  half-inch  wick,  aii<l 
arge  enongh  t^  bum  tbc  whole  night.;  IM,  a  common  lauteni,  open  below,  which  1r 
mt  over  the  lamj)  to  protect  it  fnun  wlinl  ah<l  rain.  The  lamp  is  put  in  the  niicblle  of 
he  pan  and  prevented  from  wliding  by  tliree  piect\H  of  tin  fastened  on  the  bottom  ot 
;he  pan.  This  api>aratu8  is  i)ut  on  top  of  a  imst,  about  t>  feet  high,  in  the  field.  Be- 
bre  dark  the  lamps  are  made  ready,  the  pans  about  half  filled  with  water,  and  about 
me  tablespoonful  of  kerosene  is  put  on  the  water. 

To  pnt  tnis  kerosene  on  the  water  is  the  most  important  part,  and  the  colonel  ex- 
)erimented  with  all  sorts  of  chemicals— -alcohol,  camphor,  iodine,  &c. — without  finding 
mything  which  would  kill  the  moths,  which,  attracted  by  the  light  of  the  lamp,  fly 
ifainst  the  lantern  and  fall  finally  into  the  water.  Kerosene  alone  proved  most  effec- 
ive  in  killing  these  moths.  The  lamps  are  left  burning  in  dark  nights  the  whole 
light  over,  but  are,  of  course,  of  but  little  use  at  full  moon.  In  the  morning  the  pans 
ure  emptied  and  the  lamps  extinguished.  Colonel  Lewis  believes  that  one  lamp  for 
)ach  5  acres  is  sufficient.  One  man  can  attend  to  500  acres.  The  cost  of  a  lamp  (which 
8  manufactured  by  H.  K.  Davis  «&  Co.,  Heame,  Tex.)  is  50  cents,  but  will  last,  of 
(onise,  for  many  years.  The  cost  of  burning  one  lamp  and  labor  amounts  to  35  cents 
)er  month.  Colonel  Lewis  put  his  lamps  out  last  year  the  20th  or  25th  of  June,  and 
lad  them  in  use  about  six  weeks,  with  interruptions  caused  by  clear  moonlight  nights. 
Umost  all  the  large  fanners  used  these  lanterns  last  year,  and  it  is  estimated  that  in 
ihe  bottom-lands  near  ITcame  more  than  1,000  lanterns  were  out  in  1878,  which  ia 
;he  first  year  in  which  this  method  of  killing  the  millers  has  been  tried  on  a  large 
icale,  and  it  is  not  possible  to  say  Anything  that  is  definite  regarding  its  value.  There 
laa  been  last  year  no  poisoning  of  the  worms  carried  on  whatever  in  this  section,  not- 
Krithstanding  the  crop  was  a  fair  one — about  one  bale  per  acre. 

Myriads  of  the  cotton-moths  have  been  killed,  of  course,  by  this  method,  and  it 
kppears  certain  that  it  proved  most  effectual  against  the  ravage  of  the  boll-worm, 
iniich  in  1877  did  more  harm  here  than  AUiia  (the  cotton  crop  in  1877  was  her©  a 
[perfect  failure,  owing  to  the  combined  ravages  of  Aletia  and  Heliothis),  and  which  was 
dlled  in  great  numbers  by  this  method.  Before  the  introduction  of  the  method  Just 
Icscrlbed,  the  large  planters  in  the  bottom-lands  tried  to  poison  the  worms,  but  with 
ittle  success. 

The  method  described  above  to  destroy  the  cotton-moth  is,  in  my  opinion,  superior 
^  all  similar  methods  and  to  all  applications  of  poisons ;  but  the  lanterns  ought  to 
[)•  lighted  up  at  the  beginning  of  May,  if  not  earlier,  and  not  toward  tlie  end  ofJune. 

GThe  following  extract  from  Mr.  Trelease's  report  give  the  results  of  his 
)bservations  ui)oii  this  point : 

From  what  has  been  said  in  the  earlier  agricultural  reports,  and  ifrom  the  testimony 
)f  planters  as  to  the  attraction  of  light  for  these  moths,  I  nad  supposed  that  the  easiest 
ind  most  scientific  method  of  destroying  Aletia  was  to  employ  fires  into  which  they 
ihonld  be  attracted,  or  lights  in  combination  with  some  form  of  trap,  either  with  or 
jvithout  the  added  attraction  of  food ;  these  to  be  used  whenever  the  moths  were  fly- 
ng,  and  their  use  enforced,  if  necessary,  by  legislation.  Considering,  for  the  above 
reasons,  that  the  fondness  of  these  moths  for  light  was  proved,  I  made  no  efforts  to 
)btain  personal  dennmst ration  of  the  fact;  and  it  was  only  on  learning  how  many 
{pecies  of  moths  and  even  of  other  insects  may  pass  for  Ahila  with  the  ordinary  ob- 
jerver,  and  on  seeing  from  my  notes  how  little  attention  was  paid  to  the  light  of  my 
iantern,  that  I  begun  to  doubt  the  eflicacy  of  this  remedy;  but  this,  unfortunately, 
was  after  I  had  left  the  field.  As  it  is,  I  can  only  say  that  the  number  attracted  to 
ights,  as  compared  with  the  entire  number,  was  very  small,  so  far  as  my  experience 
joes.  Though  I  saw  a  few  dozen  attracted  into  the  house,  thousands  were  within 
light  of  the  light  and  removed  but  a  few  rods ;  while  for  each  of  those  thus  attracted 
%  dozen  individuals  belonging  to  other  species  came  to  the  lieht.  My  own  observa- 
tion, then,  goes  to  show  that  these  moths  are  not  attracted  to  any  great  extent  by 
lights;  but  if  this  attraction  should  be  proven  to  be  considerable,  this  would  prove 
)ne  of  the  best  ways  t)f  dealing  with  the  pest. 

On  the  Tvliolo,  the  conclusion  at  which  we  arrived  in  regard  to  the 
ase  of  the  lauteiiis  is  mnch  the  same  as  tliat  which  we  have  stated  of 
poisoned  sweets,  j^^aily  in  the  spring  and  late  in  the  fall  they  should 
be  tried.  Their  use  in  the  months  between  June  and  October  will  de- 
pend upon  how  oflieacioiis  other  remedies  have  been,  and  upon  the 
actual  sueress  of  the  trap  used.  In  the  seasons  mentioned  first,  the 
planter  must  not  be  discouraged  at  the  small  proi)ortion  of  cotton- 
tnoths  to  other  moths,  remembering  the  fact  which  we  have  so  often 
reiterated,  of  the  immense  economic  importance  of  every  hibernating 
uidividual.    It  is  well,  also,  to  bear  in  mind  tliat  almost  witiiout  excep- 


382         RKPOnT  OP  TftE  COMM18»tOin5R  OP  AGRICtTLTURR. 

tiou  the  other  moths  which  are  thus  captured  are  more  or  loss  iDJurious 
to  v€igctatiou. 

In  the  special  report  we  jjublished  flgures  and  dcscriptious  of  mauy 
lanterns  which  have  been  patented.  Our  space  will  not  admit  ol" 
reproducing  the  figures  and  descriptions.  Any  planter  can  devise  a 
trap  which  will  answer  the  purpose.  The  principle  is  as  follows:  Place 
a  light  above  a  pan  containing  fluid,  which  may  be  either  viscid  or 
poisoned.  The  moths  attracted  by  the  light  fall  into  the  pan,  and  are 
thus  destroyed. 

THE  BOLL-WOltM. 

rVIPOKTA^CE  OP  THE  SUBJECT. 

Scarcely  inferior  to  the  cotton-worm  in  the  extent  of  its  injuries  to 
the  cotton  crop  is  the  so-called  *4)oll-worm"  (Heliothis  annigeray  Hilbn.). 
Every  year,  and,  it  is  almost  safe  to  say,  in  every  plantation  in  the  whole 
cotton-belt  this  pest  makes  its  ai)pearance,  and,  although  its  ravages 
during  some  years  are  insignificant  beside  those  of  the  cotton-worm,  yet 
thQ  periodical  appearances  of  the  latter,  the  confining  of  its  hibernating 
area  to  the  more  southern  portions  of  the  cotton-belt,  and  its  numerous 
parasites,  all  combine  to  render  its  superiority  to  the  boU-worm  as  a  cot- 
ton enemy  very  slight.  There  are,  moreover,  difficulties  in  the  way  of 
destroying  the  boll-worm — difficulties  arising  from  its  peculiar  methods 
of  work,  and  from  the  great  number  of  its  food  plants — which  do  not 
exist  in  the  case  of  the  cotton-cater])illar,  and  which  help  to  render  the 
former  as  formidable  as  the  latter.  Indeed,  in  a  large  part  of  the  cotton- 
belt  there  can  be  no  doubt  but  that  the  boll-worm  is  the  one  by  far  the 
more  to  be  feared.  This  is  especially  true  in  those  more  northern  por- 
tions, which  the  cotton- worm  reaches  only  late  in  the  se^ison ;  too  late,  gen- 
erally, to  do  more  than  clear  away  the  too  abundant  foliage,  and  allow 
the  sun  to  ripen  the  bolls  more  quickly.  Even  in  many  parts  of  the 
more  southern  regions  we  find  planters  expressing  the  opinion  that  the 
boll- worm  is  the  more  to  be  dreaded  of  the  two. 

NATURAL  IITSTOKY. 

Nomenclature. — Of  popular  names  the  boll-worm  has  one  for  almost 
every  plant  upon  which  it  feeds  and  for  every  country  which  it  inhabits; 
and  as  it  is  almost  cosmopolitan  and  a  very  general  feeder,  these  names 
are  many.  Throughout  cotton-gTowing  States  it  is  very  generally  known 
as  the  boU'tcorm  when  it  occurs  upon  cotton;  when  it  occurs  upon  com 
it  is  called  the  corn-xcormy  and  as  such  it  is  known  in  those  Western 
States  in  wljich  it  infests  the  corn  ('roi).  In  many  Southern  States  it  is 
known  in  the  early  part  of  the  season  as  the  corn-bud  wo^t.  Where 
found  ui)on  tomatoes  it  is  called  the  tomato-icorm.  These  four  names 
are  the  ones  by  which  it  is  best  known  in  this  country.  As  we  shall 
consider  it  oidy  in  its  relation  to  cotton,  we  shall  speak  of  it  as  the  boll- 
worm,  excci)t  where  it  is  necessary  to  make  use  of  one  of  the  other  titles. 

Geographical  distribution. — TIjc  geograi)hieal  range  of  the  spe- 
cies is  very  great.  ]\Tr.  Bond,  at  the  March  1, 1869,  meeting  of  the  Lon- 
don Entomological  Soci«'ty,  exhibited  specimens  from  the  Isle  of  Wight, 
Java,  and  Australia,  and  tliese  localities,  taken  in  connection  with  otiier 
parts  of  Eurojie  :iud  the  United  States,  seem  to  justify  a  prediction  made 
by  Mr.  Grote,  that  we  shall  piK)bably  soon  write  alter  its  haVitat— the 
world. 
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FoOD-pi*ANTS. — For  many  years  it  was  not  known  tbat  tlie  defihiictive 
com-worm  ami  the  eottou^boll-worm  were  tlie  same  insect.  It  was  sus- 
pected by  many  before  actually  demonstrated,  but  is  even  now  un- 
knowu  to  tlie  majority  of  agriculturists.  The  first  record  of  the  iden- 
tity of  the  two  insects  which  we  have  been  able  to  find  is  in  the  Depart- 
ment of  Agriculture  Report  for  1854,  in  an  article  headed  "  Insects  in- 
festing the  cotton  plant,"  by  Townend  Glover.    Mr.  Glover  says : 

There  is  a  strikii!«;  similarity  betwc<»n  the  boll- worm  and  the  corn-worm,  in  appear- 
ance, food,  and  habits,  both  in  the  cater))illar  and  pi^rfect  state,  which  leads  to  the 
supposition  that  the  boll-wonn  may  bo  the  younjj  of  the  corn-worm  moth,  and  the 
eggs  deposited  on  the  young  bolls  as  the  nearest  substitute  for  green  com,  and  placed 
on  them  only  wlien  the  corn  has  become  too  old  and  hard  for  their  food.  *  *  *  Col. 
B.  A.  Sorsby,  of  Columbus,  Miss.,  has  bred  both  insects,  and  declares  them  to  be  the 
same;  and  moreover  when,  according  to  his  advice,  the  com  was  carefuUy  wormed, 
on  two  or  three  plantations,  the  boll- worms  did  not  make  their  appearance  tliat  season 
ou  the  cott(m,  not witlwt audi ng  on  neighboring  plantations  they  committed  great 
ravages. 

To  Col.  B.  A.  Sorsby,  then,  must  be  given  the  credit  for  first  making 
this  important  discovery. 

The  consideration  of  the  boll-worm  in  corn  is  inseparably  connected 
with  the  consideration  of  its  work  in  cotton,  so  little  more  need  be  said 
here  of  its  methods  of  work.  In  those  com  States  which  do  not  grow 
cotton,  it  is  greatly  drcadeci.  Whole  crops  are  mined  in  K^isas,  Ken- 
tucky, Soutli  Illinois,  and  jMiSvSOuri,  and  scarcely  a  year  passes  without 
much  damage  being  done. 

Accorduig  to  Riley,  there  are  two  broods  of  the  worms  a  year  in  those 
States,  and  very  early  and  very  late  com  fare  the  worst,  the  intermedi- 
ate varieties  usually  escaping  severe  injury'.  In  seasons  of  protracted 
length,  a  tliird  brood  is  sometimes  produced,  wliich,  for  want  of  other 
food,  lives  upon  the  hard  kernels  of  well-ripened  ears.  Mrs.  Treat  has 
shown  that  an  early  brood  in  New  JcFsey  bores  into  the  stalks  of  com, 
and  also  eats  through  the  leaves  surrounding  the  staminate  flowers  be- 
fore the  ears  have  begun  to  make  their  appearance.  This  would  argue 
l)erhaps  three  broods  a  year  north,  making  the  exceptional  late  brood  of 
which  Professor  Kilcy  speaks  a  fourth.  The  so-called  "bud- worms'^  of 
the  Southern  com  crop  are  nothing  but  this  same  early  brood  oiHeliothUj 
having  almost  i)recisely  similar  habits  to  those  obsened  in  is'ew  Jersey 
by  Mrs.  Treat. 

In  the  role  of  a  tomato- worm,  Heliothis  has  done  a  gi'eat  deal  of  dam- 
age. In  ^Maryland,  in  180U,  according  to  ]\Ir.  Glover,  these  worms  did 
gieat  injury  to  the  tomato  crop,  eating  alike  the  ri])e  and  the  unripe 
irtlit,  gnawing  great  holes  in  them  and  rendering  them  unfit  for  market 
nnot  One  worm  would  sometimes  entirely  ruin  a  number  of  tomatoes  on 
one  plant  alone.    Concerning  this  taste  of  the  boU-womi,  Mr.  Riley  says: 

Tills  glutton  is  not  o\o\\  sntistied  with  ravaging  these  two  great  staples  of  tlio 
country.  cott^Mi  and  com,  but,  as  I  discovered  in  1H(>7,  it  voraciously  attacks  the 
tinuato  in  South  Illinois,  eating  into  the  green  fruit,  and  thereby  causing  snr^h  fruit 
!•»  rot.  Jn  ilii<  ninnner  it  often  causes  serious  loss  to  the  tomato  grower,  and  it  may 
JM'^tly  be  considerod  tlio  worst  enemy  to  the  tomato  in  that  section  of  the  country. 

In  the  Ameiiran  Kutomologisl,  ii,  172,  wo  frnd  the  followmg  interest- 
ing siatr-moiit : 

We  lt*:ini  i'loin  a  r<(<  fii  mimbir  of  »Scioiiliti<^.  Oyiinion  that,  at  a  ]'A\i^  meitini;  of  tht^ 
l.oTHJon  lOiitoiuologu  111  ScH  iety,  Mr.  .lenner  Weir  exhibtred  sperimena  of  our  cotton 
i.-.H-wikHJi  uiotli  (  Hi  //.;/?</•'  armlgera,  Iiabn.)  which  were  lireif  fr*>m  larvm^  which  f^d 
•  fi  tbefruif  r.f  tbr  Tr.mijfo.  A<;  we  have  olready  shown  (Amerioflu  Entomologist,  i, 
l'I».  ?1.*?,  1?1H).  thu  same  "peeler  attacks  our  com,*  and  does  great  damage  to  our  tomi^ 
in«s  by  eating  into  the  fruit ;  and  the  fact  of  its  being  bred  from  the  tomato  in  Eng» 
land,  wImto  thi?}  fruit  is  with  diHiculty  grown,  is  interesting  and  suggestive. 
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But  the  tomato- worm  is  not  confined  to  the  fruit,  as  is  shown  by  the 
fact  that  several  specimens  were  recently  sent  to  the  department  by 
Professor  Willet  with  the  remark  that  they  were  found  boring  into  the 
terminal  shoots  of  tomato  plants  at  Macon,  Ga.,  early  in  September. 

Another  common  garden  vegetable  that  is  also  injured  by  the  boll- 
worm  is  the  garden  pea.  This  wa«  observed  by  Mr.  Trelease  in  Ala- 
bama. A  boll-worm  would  bore  a  hole  into  the  pod  and  devour  its 
whole  contents  before  leaving  it  for  another. 

Of  allied  plants,  the  boll- worm  has  been  observed  to  eat  the  chick-pea 
{Cicer  arietinum)  in  Europe,  the  common  cow-i)ea  of  the  South,  and  the 
common  string-bean  {Pha^eolus  vulgaris),  and  Erythrina  herhacea^  a  le- 
guminous plant  common  in  the  South.  M.  J.  Fallou  (Insectologie  Agri- 
coley  1869,  p.  205)  records  Heliothis  as  feeding  upon  the  chick-pea.  He 
found  the  young  worms  to  feed  upon  the  leaves  and  the  large  ones  to 
bore  into  the  pod.  With  the  cow-pea,  upon  which  Mr.  Trelease  found 
it  feeding  very  abundantly,  and  in  which  the  pod  is  more  fleshy  and  the 
pease  separated  by  fleshy  partitions,  it  often  pursues  a  diflferent  course 
from  that  which  it  takes  with  the  common  garden  pea;  it  often  bores 
into  one  chamber  of  the  pod,  eats  the  seed  in  it,  and  then,  instead  of 
cutting  through  the  partition  to  reach  the  next,  bores  another  hole  from 
the  outside.  The  same  observation  precisely  was  made  concerning  their 
habits  when  feeding  upon  Erythrina,  As  to  the  string-beans,  ProfBSSor 
Eiley  records  that  it  was  found  eating  them  around  Kirkwood,  Mo.,  by 
Miss  Mary  Murtfeldt. 

This  department  has  also  received  specimens  of  the  boU-worm  from 
D.  Landreth  &  Sons,  of  Philadelphia,  as  quite  seriously  infesting  fields 
of  Lima  beans. 

Tlie  pods  sent  were  each  pierced  by  one  hole  of  an  eighth  of  an  inch 
or  more  in  diameter,  and  the  contents  in  every  case  had  been  destroyed. 

Of  other  useful  i)lants  which'the  boll- worm  occasionally  feeds  upon 
we  would  mention  pumpkins  (Gucurhita  pepo)  as  recorded  by  Mr  Glover 
in  the  Department  of  Agriculture  Keport  for  1870,  p.  84,  and  red  'pep- 
])evs  (Cajisicum  annutim),  fis  recorded  by  G.  H.  French  in  the  Seventh 
Report  of  the  State  Entomologist,  of  Illinois,  p.  102.  Mr.  Glover  also 
states  that  "  a  young  boll-worm  was  found  in  the  corolla  of  the  flower 
of  a  squash,  devouring  the  pistil  and  stamens." 

Mr.  French  also  records  the  fact  of  finding  what  he  considered  to  be 
the  boll- worm  in  the  i)ods  of  Hibiscus  grandifiorm^  the  large  flowered 
rose  mallow. 

Mrs.  Treat  discovered,  in  the  course  of  her  observations  upon  Helio- 
thin,  that  many  individuals  of  tlie  first  brood  ate  into  the  stems  of  the 
garden  flower  known  as  QladioluH^  and  not  only  into  the  stems  but  into 
the  flower  buds  also. 

As  regards  its  Euroi)ean  i'ood-plants.  Professor  Riley  quotes  from  M. 
Cli.  Goure«^n's  Insectes  Numhles,  Second  Supplement  1865,  p.  132,  to  the 
efl'ect  that  it  not  only  infests  the  ears  of  Indian  corn,  but  devours  also 
the  heads  of  heinp  and  the  leaves  of  tobacco  and  of  lucerne  {Medicago 
aativa). 

And  now  let  us  turn  to  tl)e  consideration  of  the  bell-worm  on  cotton. 


rr 
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Tlir  "Lv^-  of  ilir  hull  worm  (IM:il<'  XVI,  lig.  5,)  moth  ilitVers  in  form 
fVoiii  (hat  of  till*  ('o((oii  worm  moth,  ;us  shown  in  llie  accompanying 
lijiUM ,  by  its  niucii  greater  diameter  ihrougli  Irom  toj>  to  bottom,  look- 
ing, as  one  author  a^itly  exi)rcsses  it,  "  as  though  molded  in  a  t^-cup. 
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while  the  cotton-worm  egg  was  molded  in  the  saucer.'^    The  two 
eters  of  the  egg  are  nearly  equal  and  are  about  the  same  as  the  gr< 
diameter  of  the  egg  of  Aletia,    In  color  also  it  differs  from  the  e 
Aletia^  the  latter  being  of  a  delicate  green,  scarcely  distinguishable 
the  leaf,  while  the  former  is  nearly  white  and  easily  detected  upc 
])laut.    A  noticeable  feature  of  many  of  these  eggs  is  an  irregula 
dish-brown  band  near  their  summits,  which  gradually  disappears 
the  development  of  the  embryo.    The  sculpturing  of  the  egg  is  a 
identical  with  that  of  the  cotton- worm  moth.    The  number  of  egg 
by  the  female  Heliothis  must  approximate  pretty  closely  to  that  h 
the  female  Aletia.    According  to  Mr.  Glover,  a  single  female  boll- 
moth  dissected  by  Dr.  John  Gamble,  contained  upwards  of  500 
From  their  greater  thickness,  this  number  of  eggs  would  nece^ 
take  up  more  room  than  the  same  number  of  AUtia  eggs,  and  hen 
find  that  the  female  Heliothis  is  more  robust  than  the  Aletia. 

From  all  accounts,  the  favorite  ovipositing  time  is  at  or  shortly 
twilight,  when  the  moths  are  tlyiug  in  great  numbers.  Concernin 
place  of  deposit  of  the  eggs,  however,  published  accounts  have  dif 
Mr.  Glover  says : 

The  eeg  is  generally  deposited  singly  on  the  outside  of  the  involucel  or  outei 
of  the  flower  or  yonng  boll,  where  it  adheres  by  means  of  a  gummy  sahstance 
sarroundB  the  egg  when  tirst  laid,  and  which  hardens  by  exposure  to  the  atmos 
It  has  been  repeatedly  stated  by  planters  that  the  egg  was  deposited  on  the  stei 
that  the  young  stem  forms  the  iirst  food  of  tlie  newly-hatched  caterpillar;  hut 
careful  eTamination  of  several  hundred  stems  I  found  only  one  egg  placed  in  thi 
ation,  and  that,  from  the  fact  of  its  being  laid  on  its  side  instead  of  the  base,  hi 
dently  been  misplaced. 

Professor  Kiley,  in  his  Third  Missouri  Entomological  Eeport  fo 
Mr.  Glover  quite  exactly,  saying :  *'  It  is  usually  deposited  singly  o 
outside  of  the  involucre  or  outer  calyx  or  young  boll." 

Observations  made  during  the  past  two  years  would  seem  to  dis] 
this  statement  of  Mr.  Glover  pretty  eflfectually.  I  found  it  to  Ij 
exception  that  the  eggs  are  laid  upon  the  involucre.  Although  I 
found  them  ui^on  all  parts  of  the  plant,  the  majority  of  them  seem 
deposited  upon  the  lower  surface  of  the  leaves,  as  is  the  case  wit 
cotton-worm  eggs.  I  made  a  careful  search  of  many  plants  while  i 
cotton  fields  of  Alabama,  and  the  following  note  will  serve  to  m^ 
the  usual  distribution  of  the  eggs:  "On  one  plant  I  found  eleven 
which  were  distributed  in  the  following  manner :  one  on  the  invol 
two  on  the  stalks,  and  eight  on  the  leaves."  Mr.  Trelease  states  i 
report  that  he  found  them  ui)on  the  petioles  and  both  surfaces  o 
leaves,  and  ui)on  the  outer  surface  of  the  involucre. 

The  duration  of  the  egg  state  vaiies  with  the  season  of  the  year,  i 
as  it  does  with  the  ngg  of  the  cotton-moth.  We  have  no  data  as  t 
actual  length  of  time  between  the  laying  of  the  egg  and  the  tii 
hatching,  but  it  probably  approximates  to  Aletia  in  this  respect,  alth 
the  time  may  be  somewhat  longer. 

THE  LARVA. 

As  just  stated,  we  have  disproved  the  old  idea  that  by  far  the  maj 
of  the  eggs  are  hiid  upon  calyx  and  involucre,  and  it  consequenti 
h)ws  tijat  the  received  opinions  as  to  the  newly-hatched  worm  1m 
immediately  into  Wxi^  boll  or  dower  bud  must  also  be  thrown  aside, 
worm  alter  gnawing  through  its  egg  shell  makes  its  first  meal  u[K) 
pait  of  the  plant  upon  which  the  egg  was  laid,  be  it  leaf,  stem,  or 
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lucre.  Should  it  be  laid  upon  the  leaf,  as  is  usually  the  ease,  it  may  be 
three  days  before  the  worm  reaches  the  boll.  Should  it  be  laid  upon  the 
involucre,  the  young  worm  bores  into  the  boll  at  an  earlier  date.  As  a 
rule,  we  may  safely  say  that  where  the  egg  is  laid  upon  the  involucre 
the  worm  pierces  through  within  twenty-four  hours  after  hatching. 

The  newly-hatched  boll-worm  walks  like  a  geometi'id  larva  or  looper, 
"  a  measuring  worm,''  as  it  is  often  called.  This  is  easily  explained  by 
the  fact  that,  while  in  the  full-grown  worm  the  abdominal  legs  or  pro- 
legs  are  all  nearly  equal  in  length,  in  the  newly-hatched  worm  the  second 
pair  is  ^ilightly  shorter  than  the  third,  and  the  first  pair  is  shorter  and 
slenderer  than  the  second,  a  state  of  things  approaching  that  in  the  full- 
grown  cotton-worm,  though  the  difference  in  size  in  the  former  case  is 
not  nearly  so  marked  as  in  the  latter.  This  method  of  walking  is  lost 
with  the  first  or  second  molt.  There  is  nothing  remarkably  character- 
istic about  these  young  larvae.  They  seem  to  be  somewhat  thicker  in 
proportion  to  their  length  than  the  young  cotton-worms,  and  they  have 
not  so  delicate  and  transparent  an  appearance.  Their  heads  axe  black, 
and  their  bodies  seem  already  to  have  begun  to  vary  in  color.  The  body 
above  is  furnished  with  sparse,  stiff  hairs,  each  arising  from  a  tubercle. 
I  have  often  watched  the  newly-hatched  boll-wonns  while  in  the  cotton 
fields.  When  hatched  from  an  egg  which  had  been  deposited  upon  a 
leaf,  they  invariably  made  their  first  mo^l  on  the  substance  of  the  leaf, 
and  then  wandered  about  for  a  longer  or  shorter  space  of  time,  evidently 
seeking  a  boll  or  flower-bud.  It  was  always  interesting  to  watch  this 
seemingly  aimless  search,  the  young  worm  crawling  first  down  the  leaf 
stem  and  then  back,  then  dropping  a  iew  inches  by  a  silken  thread,  and 
then  painfully  working  itvS  way  back  again,  until  at  last  it  found  the 
object  of  its  search,  or  fell  to  the  ground,  where  it  was  destroyed  by 
ants. 

We  may  safely  say,  then,  that  the  yoiuig  larvae  iced  for  a  longer  or 
shorter  space  of  time  upon  the  ]>art  of  the  plant  on  which  they  are  born, 
but  usually  migrate  sooner  or  later  to  flower-bud  or  boll.  That  the  worm 
may  occasionally  attain  full  growth,  having  fed  upon  the  leaves  alone, 
is  suggested  by  the  fact  that  ^Ir.  Trelease,  on  May  30,  found  a  partly 
grown  boll-wonn  feeding  upon  the  leaves  of  cotton.  At  this  time  tlie 
forms  were  very  few  and  very  small.  Comparatively  early  in  the  sea- 
son, when  feeding  upon  buds  or  small  boUs,  a  single  worm  often  does  a 
great  amount  of  damage,  proceeding  from  bud  to  bud  or  from  boll  to 
boll. 

Tlie  destruction  of  Iho  essential  i)arts  of  the  flower  before  the  boll 
I)roper  is  formed,  is  sometimes  as  great  a  source  of  loss  as  the  destruc- 
tion of  the  maturing  bolls. 

It  is  quite  a  common  sight  to  see  large  worms  in  the  flower,  as  also 
the  younger  individuals,  the  latter,  however,  usually  having  i)enctrated 
the  bud  and  forced  the  premature  blossom. 

As  the  boll-worms  increase  in  si7.o,  a  most  wonderful  diversity  of  color 
and  marking  becomes  apparent.  In  color,  diflVrent  individuals  will  vary 
irom  a  brilliant  groeu  to  a  deep  pink  or  a  dark  brown,  exhibiting  almost 
every  conceivable  inteiinediate  stage,  and  from  an  iTnmaculate,  nnstriped 
specimen  to  one  with  regular  s])ots  ami  many  stripes.  The  green  worms 
:nv  more,  common  tlLin  those  of  any  other  color;  but  those  of  varying 
sha(h»s  <»f  pink  or  Ih-owti  are  so  abundant  as  to  make  it  imiK)5;siblo  to  fix: 
npon  a  lype.  iOarJ\  in  the  season  (as  will  be  hereafter  $hown)  the  pre- 
N^ailing  color  is  gr^en.  A  common  variety  is  liglit  green  in  color.  Iton- 
ning  irom  the  lirst  ring  back  of  the  head  to  tlie  posterior  end  of  the 
body  on  eucli  side  is  a  broad  whitish  line  5  just  above  is  a  broad  dasli^^ 
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line;  downi  the  ceuter  of  tlio  back  is  another  dnsky  line,  or  stripe,  as  it 
should  preferably  be  called;  this  dorsal  stripe  has  a  narrow  white  line 
down  its  center,  and  it  is  bordered  on  each  side  by  a  narrow  white  line. 
Between  the  dusky  dorsal  and  lateral  stripes  run  four  or  five  very  faint, 
wavy,  longitudinal,  white  lines,  so  faint  as  not  to  interfere  with  the  gen- 
erarcolor  of  the  bo<ly.  Each  body-ring  has  eight  black  spots,  which, 
upon  being  exan)ined  with  a  lens,  are  seen  to  be  tubercles,  each  with  a 
stiff*  hair  uj>o]i  its  tip.  These  spots  arearranged  in  two  transverse  rows  of 
four,  the  spots  in  the  front  row  being  slightly  closer  together  than  those 
ill  the  back  row;  the  outer  spot  of  the  back  row  is  small  and  placed 
nearer  the  front  row. 

Of  these  features  the  most  constant  seems  to  be  the  whitish  stripe  on 
each  side.  When  the  boll-worm  is  brown  these  stripes  assume  a  yellow- 
ish hue.  They  are  shown  in  all  illustrations  of  the  boll-worm  yet  pub- 
hshed,  and  are  present  in  all  specimens  in  the  department  collection. 
Another  pretty  constant  feature  is  the  relative  position  of  the  tubercles 
just  described.  Tliey  are  not  always  of  a  contrasting  color  to  the  rest 
of  the  back,  and  hence  cannot  always  be  spoken  of  as  spots.  When 
they  are  not  discernible  as  spots,  however,  an  examination  with  the  lens 
shows  tbera  still  present  as  tubercles,  each  surmounted  by  a  hair.  This 
point  affords  ai»i)arently  a  good  and  reliable  means  of  distinguishing  the 
young  boU-wonn  from  the  young  cotton-woim,  which  otherwise  might 
prove  a  matter  of  difficulty  during  the  earlier  stages  and  in  the  early 
part  of  the  year,  before  black  cotton-worms  are  to  be  found.  In  the 
cotton-worm  the  two  middle  spots  of  each  of  the  two  rows  of  four  are  of 
the  same  distance  ii])art,  so  as  to  form  the  four  corners  of  a  rectangle. 
In  the  boll  woini,  however,  the  two  middle  spots  of  the  hind  row  are 
more  widely  se])arated  than  the  corres])ouding  spots  of  the  fi-ont  row. 
This  distinction  may  be  n^cognized  at  a  glance  when  the  eye  has  become 
accustomed  to  it.  The  dusky  dorsal  stripe  is  often  wanting,  as  also  are 
the  dusky  lateral  stripes,  and,  as  just  stated,  the  spots  are  often  indis- 
cernible. 

Mrs.  Treat  seems  to  have  noticed  a  uniformity  of  color  as  between 
iudivid Hills  of  the  same  brood,  and  a  diversity  as  between  those  of  dif- 
ferent broods.     She  says : 

I  did  not  tbiuk  tliat  this  iireen  larva  that  eat6  into  the  pease  and  stalks  of  corn,  be- 
fore tin*  latrc'i  are  h;ilf  ^rowu,  was,  as  you  inform  me,  this  aame  striped  boU-worm 
that  eats  iuto  (lie  ears  of  com.     *     *»     * 

Such  uniformity  depending  upon  brood,  or  diversity  from  diversity 
of  brood  or  food-plant,  can  by  no  melius  be  laid  down  as  a  rule.  The 
early  brood,  however,  seems  to  couvsist  almost  entirely  of  green  individ- 
uals, and  those  feeding  upon  other  plants  than  corn  and  cotton  are  more 
usually  green  also.  The  pink  individuals  are  more  common  upon  cotton 
and  the  roastiug-ears  of  corn.  As  Mrs.  Treat  has  stated,  a  green  worm 
may  turn  brownish  after  the  later  molts,  but  half-grown  brown  worms 
are  very  abundant  in  the  bolls  of  cotton.  In  this  connectioh,  Jlr.  Glover 
states :' 

Those  varintioD.s  of  cnlonirc  not  easily  acconntod  for,  assereral  cat^i'pillars  changed 
color  vrithout  any  apj)^!^!!!  cause,  being  fed  npon  the  same  food  and  in  tlie  same  box 
^vitll  otliers.  }S<v<  i.il  plmurs  j>.-<(Tt  that  in  tfio  earlier  part  of  the  season,  the  green 
vorms  are  lor.ud  In  t Ih*  ;::rc:ite.st  number,  wliile  tiio  dark  l>rown  varieties  are  seen 
later  in  tbo  autinnn,  as  \w>,  know  is  also  tlie  cast^  wifh  the  caterpillars  of  the  cotton- 
Avorra. 

We  hn  vo  .^;Ln\rn  cl.-owhero  that  the  larva  oi'JIclhihlfihu^  one  redeeming 
<;hnrarl(r  in  iia  oeo:i:^ional  eannibalistio  and  predacoous  tnm  of  mind. 
iioll-Vorm:^  ^iifzx  in  rouiinement, have  the  habit, in  common  with  other 

--At*     * 
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lepidopterous  larvae,  of  devourin^]^  one  anotlier.  All  tbroui^li  the  past 
summer  larvae  were  bein<:j  sent  to  the  departnieiit  from  the  South,  but 
whenever  several  boll-wonns  were  mailed  in  tlie  same  box,  one  only 
would  reach  us  alive,  all  the  others  having  been  destroyed.*  This  was 
the  case  even  when  the  box  was  tilled  with  cotton  leaves  and  bolls  or 
corn  leaves.  It  might,  however,  be  said  ^tliat  the  food  dried  up  on  the 
journey,  and  that  hence  they  were  driven  to  destroy  one  another;  but 
the  fact  is  that  even  when  confined  in  l>reeding  c^ages,  where  fresh  food 
was  always  at  hand  and  where  the  conditions  were  made  a«  luitural  as 
possible,  they  8eeme<l  as  hungry  as  ever  for  their  companions,  aud  it 
was  impossible  to  rear  more  than  one  in  the  same  box  or  cage. 

Still  more  conclusive,  however,  and  of  extreme  interest,  is  the  fact 
that  Mr.  Trelease  actually  saw,  upon  s(»-veral  occasions,  on  the  plant 
and  Undisturbed,  large  boll-worms  catch  smaller  ones,  which  they  de- 
voured *' hoof  and  hide,"  or  sim])ly  pierced  the  skin  with  their  mandi- 
bles bo  that  the  juice  could  be  snck'nl,  the  refuse  being  dropped. 

In  addition  to  this  we  have  the  fact  I'ldly  established  during  the  past 
season  that  the  boll -worm,  in  a  state  of  nature,  preys  more  or  less  fre- 
quently upon  the  chrysalis  of  the  cottx^)n-worm. 

In  the  specimens  sent  to  the  department,  the  full-gi'own  boll-worm 
was  found  entirely  withiu  the  folded  leaf  and  the  hind  end  of  the  body 
of  the  chrysalis  was  eaten  into. 

Judging  from  the  data  at  hand,  the  duration  of  the  larva  stat«  of 
HeliothiSj  or,  in  other  words,  the  worm  state,  seems  to  vary  iVom  eighteen 
to  twenty -four  days  in  the  cotton-belt,  depending  much  upon  the  climate, 
the  state  of  the  weather,  and  the  food  ))lant.  When  full-grown  it  trans- 
forms to  a  chrysalis,  with  very  diHcrcnt  preliminaries  from  those  which 
prepare  the  cotton-wurm  tor  i)upation. 

THE   CUKVSALIS. 

Almost  all  of  the  statements  regarding  the  pupation  of  the  boll-worm 
have  been  to  the  ellect  that  the  full-grown  worm  descends  into  the 
ground  to  the  depth  of  several  inches,  and  there  forms  itself  an  oval 
cocoon  of  gravel  and  earth,  cemented  together  by  its  gummy  silk. 

Prof.  G.  H.  French,  of  Illinois,  has  studied  the  chrysalis  of  HeliotKh 
carefully  of  late,  and  sums  up  his  observations  as  follows :  ♦ 

In  digging  for  the  chrysalis  around  the  corn-hills,  I  found  that  instead  of  their  oc- 
cupying an  oval  earthen  cocoon,  as  hai*  usually  been  written  of  them,  and  as  they 
apparently  do  in  the  brcediuff  box,  they  were  down  in  the  ground  from  five  to  %\x 
inches  bolow  the  wsurfjicc,  in  a  hole  about  a  third  of  an  inch  in  diameter,  reaching  from 
the  chrysalis  to  the  top  of  the  ground,  where  it  was  covered  wiHi  a  (hiu  film  of  dirt 
from  an  eighth  to  a  quarter  of  an  inch  1  hick.  This  hole  was  larger  at  tho  bottom  than 
at  the  top,  apparently  so  as  to  givt)  full  motion  to  the  chrysalis,  and  usually  bent  in 

ts  course,  so  the  lower  part  would  have  an  inclination  of  jx^rhaps  forty-five  degrees. 

^t  the  bottom  wouhl  bo  found  the  chrysaliH,  tho  sniall  end  downward  and  the  head 

ipward.  In  one  case  I  found  the  hole  so  bent  that  tha  chryKalis  occui)led  a  horizontaJ 
i>osit'on.  The  hole  was  smooth  inside,  aud  wjis,  perhaps,  made  so  by  cementing  the 
^ar^i     ogether,  but  of  that  I  could  not  tell,  for  tho  wht)lo  ground  was  moist,  though 

JfT        "rh  to  be  firm. 

■    -- erence  to  these  observations  of  Professor  French,  Mr.  Trelease 
-->K     •    »  recent  letter : 

n  a»^j     ireeding-jars,  "with  four  or  five  inches  of  loose  soil,  1  foiiud  that  the  larvae 

f^^^*oU,^  went  several  inches  from  tlie  surface  before  forming  their  cocoon,  but  did 

.Jce  a  ])a.ssage  k'a<ling  down.    As  I  did  not  notice  very  closcjly,  such  a  tube  may 

,^  ^   >een  there,  but  1  think  if  ho  I  ishould   have  sjimi  soujc  tracts  of  it.     In  all  cnsea 

1'"   >  was  a  thin  film  of  rtilk.     In  thi*  litld  I  s:iw  nuuibcis  |»low4>d  up,  Imt  did  not  diir 

'•y  '      'i  care.     Of  4-onrse   iUn  |>lowing  would    have  d»*stroyed  surli  a  tube,  Itut  I 

-  -I"        ound  the  silk  about  the  pupa,  though  always  more  or  leiui  toru. 


s+a+o  V»-'*^omr^rnr»af    ■i 
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The  rcarin*:^  of  boll-worras  at  the  department  would  seem  to  sbow  that 
fai  loose,  friable  earth  the  passage  made  by  the  worms  in  their  dcscimt 
becomes  obliterated  by  the  faUiug  together  of  the  earth  behind  them; 
bnt  it  seems  probable  that,  in  comi)act  soil,  any  larva  enterftig  the 
|)n*ound  would  leave  a  round  passage  behind  it.  A  thin  film  of  silk  has 
always  been  noticed  lining  the  cell  in  which  the  chrysalis  is  found. 

In  a«ldition  to  the  prominent  distinguishing  point  that  the  chrysalis 
of  Alctia  is  invariably  found  only  above  ground,  and  is  normally  found 
ill  rolled  leaf  and  slight  cocoon,  while  the  chrysalis  of  Ileliothia  is  in- 
variably found  only  below  the  surface  of  the  ground,  normally  in  a 
smooth  shell,  lined  with  a  thin  film  of  silk,  it  may  be  well  to  mention 
the  characteristic  points  whiqli  distinguish  the  chrysalides  themselves. 

The  pupa  of  JleUothis  is  reddish  or  light  brown,  and  polished,  and  the 
pupa  of  Alctia  dark  brown,  sometimes  almost  black,  with  the  lower 
margin  of  the  abdominal  rings,  4  to  6,  of  a  reddish-yellow  or  saffron 
color;  it  is  not  polished,  but  has  a  greasy  appearance.  The  pupa  of 
Heliothis  is  rather  stout,  and  the  last  segment  is  rounded  and  fui-nished 
with  two  slender,  straight  spines  (Plate  XVI,  Hg;  G).  The  pui)a  of  Aletia^ 
contrary  to  this,  is  quite  slender,  especially  the  abdomen ;  the  last  seg- 
ment is  not  rounded,  an<l  its  tip  is  prolonged  into  a  tail-like  appendage, 
which  bears  at  the  tij)  4  spines,  the  ends  of  which  are  curved  so  as  to 
form  a  loop ;  four  similar  spines  are  placed  transversely  in  a  row,  a  little 
in  front  of  the  terniiiial  4  hooks ;  this  makes  eight  sx)ines  for  Aletia  and 
only  two  for  Heliothis;  the  stigmata  or  breathing-holes  are  rather  con- 
spicuous on  the  pupa  of  Heliothis^  and  scarcely  noticeable  on  the  pupae 
oi  Aletia. 

We  insert  a  detailed  description  of  the  chrysalis  of  the  boll- worm  for 
the  benefit  of  those  interested : 

Helioihis  armigera. — Pupa:  Lengtli,  i  to  \l  of  an  inch ;  color,  reddish  hrnwn,  darker 
towards  the  head ;  polished.  The  foUowiiig  particuhira  will  bo  notiotMl  when  exam- 
ined under  the  mieiosrope  :  the  licad,  whicli  narrows  in  the  region  of  the  maxillae  to  a 
rounded,  Bomcwhat  elovatcd  ridge,  is  covered  with  minute  and  raMier  indistinct 
granulations,  and  has  near  the  IVont  a  few  shallow,  transverse,  impressed  lines,  which, 
nowever,'do  not  entirely  cross  from  oiu^  side  to  the  other;  there  arc  also  a  few  irregu- 
lar impressions  on  the  head  behind  the  eye,  and  about  midway  between  the  posterior 
angle  of  the  eye  and  the  posterior  margin  of  the  head  is  an  iinpres*'ed  i»uncture  from 
which  a  very  short  stiff  hair  arises,  and  another  shallow  impression  somewhat  in  the 
shape  of  a  V  may  be  found  at  the  mi<ldlo  near  the  posterior  margin ;  the  sculpture  of 
the  thoracic  segments  is  somewhat  ditferent  from  that  of  the  head ;  the  whole  surface 
is  closely  and  very  iinely  faceted,  and  qnite  a  number  of  irregular,  shallow,  impressed 
transverse  lines  run  over  the  whole  snrfjice ;  the  'Jd  ring  is  very  much  wrinkled;  the 
surface  of  the  abdominal  rings  ia  similarly  sculptured;  the  front  margin  of  rings,  4-7, 
is  coarsely  punctured;  the  4th  has  only  few  of  these  punctures,  but  on  the  other  three 
rings  they  are  ([uito  nnnicrons  around  the  whole  margin;  the  front  portion  of  these 
punctures  is  deep,  and  they  run  out  posteriorly  more  or  less  into  a  shallow,  channel- 
like  inipression  ;  the  ])()sterior  margin  is  covered  quite  regularly  with  slightly  elevated, 
dark  brown  grannies  of  ditlorent  forma;  some  are  square,  others  five,  and  others 
six-sided;  tin-  other  rings,  except  the  last,  have  nothing  peculiar  in  their  structure ; 
the  last  s^'gnionf  is  blnnily  rounded,  and  furnished  at;  th.o  ends  with  two  ciuito  long, 
black,  slen«ler  sjjinos,  which  at  their  apical  third  are  whitish,  faintly  bent  upwards, 
with  their  Tii)s  s-»ui<'tiHH's  slightly  twisted  and  directed  downward ;  ventrally,  this 
ring  and  the  one  iHlore  it  have  each  a  short,  longitudinal  imp n^ssed  line;  the  eir- 
cuiut'eri'nee  of  ilu^  8ti;:nr.i*a  is  elevated,  dark  brown,  with  the  center  of  a  randy  color 
and  spongy  ttxturc;  the  eases  of  the  wings,  legs,  and  antemue  are  covered  with 
ehalluw  laeets. 

THE  MOTH. 

After  the  ll^nro  of  tlio  moth  on  Plate  VIU^  an  additional  extended 
<lescnpti«)ii  will  In*  inuuMM^ssary.  It  is  a  very  varinblc  sjH'cies,  iind  it 
lA  owin^  to  this  i'dvA:  thai  American  specimens  were  so  long  consid- 
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ered  to  form  a  si>ecies  distinct  from  the  European,  In  size  the  varia- 
tion is  not  great,  the  smaller  individuals  having  an  expanse  of  wing  of 
an  inch  and  three  eighths,  and  the  larger  ones  expanding  an  inch  and 
tiiree-qfiarters.  The  general  color  of  the  body  and  upper  wings  varies 
from  a  liglit  gray  tinged  with  olive  green  to  a  rich  yellow  gray,  almost 
tawny.  In  some  specimens  the  markings  of  the  fore  wings  are  almost 
obliterated,  and  in  others  they  appear  with  great  distinctness.  On  the 
hind  wings  there  is  much  variation  iu  the  size  of  the  light  spot  within 
the  dark  band ;  in  some  specimens  it  is  not  discernible,  and  in  others  its 
length  equals  half  the  breadth  of  the  wing.  The  width  of  the  black 
band  of  the  posterior  wings  also  varies  greatly.  The  moth  is  so  very 
different  from  Aletia  that  even  a  hasty  glance  at  the  plates  will  enable 
the  planter  to  distinguish  them.  The  m(5st  prominent  distinguishing 
feature,  and  one  that  can  be  recognized  at  a  glance,  is  the  broad  black 
band  on  the  hind  wings  of  the  boll-worm  moths.  VVTien  at  rest  the  lat- 
ter does  not  tightly  close  its  wings  roof  shaped  over  its  back,  as  does 
the  cotton-worm  moth,  but  holds  them  slightly  open,  so  that  the  black 
band  is  plainly  seen. 

The  moths  begin  to  fly  shortly  after  sundown.  During  the  day,  when 
disturbed,  they  fly  out  with  the  quick  darting  motion  peculiar  to  most 
noctuids  under  such  circumstances — a  flight  almost  precisely  like  that 
of  the  cotton  moth.  At  night,  however,  their  flight  is  freer  and  more 
sustained.  As  has  been  noted  of  the  a(lult  Aletia^  these  moths  feed  at 
night  upon  the  nectar  secreted  by  the  glands  of  the  cotton-plant,  the 
cowpea,  the  greater  coflfee-weed,  and  probably  upon  others.  Their 
methods  of  feeding  are  almost  precisely  like  those  of  the  cotton-motii, 
the  antennae  being  kept  in  constant  vibration.  They  also,  upon  occa- 
Bion,  hover  before  a  gland,  steadying  themselves  by  their  fore  legs- 
When  at  rest  and  sucking  nectar,  they  do  not  fold  the  wings  like  Aletiaj 
but  keep  them  slightly  raised  and  partly  open.  We  have  not  heard  of 
this  moth  being  found  to  feed  upon  fruit  fis  Aletia  does,  though  it  is 
probable  that  this  may  occur,  as  the  tip  of  the  proboscis  is  spined  in  a 
somewhat  similar  manner. 

THE  NIBIBER  01^^  BROODS. 

The  chrysalis  of  the  boll-worm  usually  gives  forth  the  perfect  moth  in 
early  May  in  the  more  southern  portions  of  the  cotton-belt.  The  eggs 
of  these  Grst  moths  are  for  the  most  part  laid  on  the  leaves  of  corn, 
though  occasionally  one  is  deposited  upon  the  just-appearing  cotton 
plan^  and  others  are  laid  upon  the  other  food-plants  to  be  found.  By 
far  the  majority  are  laid  upon  the  com  leaves;  and  it  is  a  rare  occur- 
rence to  find  a  boll-worm  upon  cotton  iu  the  months  of  May  and  June. 
The  individuals  of  this  fu:st  brood  of  Ilcliothis  upon  corn  are  called,  in 
many  parts  of  tlie  South,  ^'terminal  bud  worms,''  the  reason  for  which 
"Will  shortly  be  shown. 

The  newly  hatched  larvae  begin  feeding  at  once  ujwn  the  com  leaves 
upon  which  they  were  born,  and  gnaw  many  small  irregular  holes 
through  them,  giving  them  the  appearance  of  having  been  riddled  by  a 
ohfirgo  of  small  shot.  Upon  those  external  leaves  of  com  they  may  be 
i'ound  for  some  time,  specimens  upwanbj  of  half  of  an  inch  in  lengtii 
liaring  boon  collected  May  21.  As  they  incrca80  in  size  they  progress 
ilownwnrd  into  the  closelv  folded  leaf,  and  sooner  or  later  reach  the 
tender  tenninnl  leaves  or  bnd,  where  they  do  a  very  destructive  work* 

The  plants  thnsi  infested  may  bo  readily  recognized  by  the  riddled  ap- 
pearance of  thB  larger  leaves.    When  snch  a  stalk  is  found,  if  the  leaves, 


PvEronr  or  tiik  knTomologist.  341 

beginuius  with  llic  outermoist,  bo  stripped  oil*  uearly  to  the  l»a;^es  of  lUeij- 
sheaths,  n  <]uupti<y  of  brown,  dry  exciement  wHi  bt^  found,  increa^iii^^ 
iuquautity  as  llie  center  of  tlio  jilant  is  approached,  until  at  last  tlin 
usually  pale  green  worm  is  rcaebcd,  cither  within  tlio  sheath  of  si  leaf 
or  in  a  cavity  eaten  into  the  closely  rolled  tormiual  leaves.  AVhcn  full 
gi'own,  it  ^ua'\>  s  a  circular  hole  thi'ough  the  leaves  directly  outwards 
from  the  point  where  it  has  been  feeding  and  falls  to  the  ground,  where 
it  transforms  to  a  chrysalis,  as  before  described. 

It  is  dilUcult  to  estimate  the  usual  amount  of  damage  done  by  the 
first  brood,  as  it  differs  so  much  in  different  localities.  It  seems,  how- 
ever, never  to  bo  alarmingly  great,  on  account  of  the  comparatively 
small  numbers.  Observations  on  a  small  scale  in  Alabama  showed 
about  one  plant  in  forty  to  be  infested  by  them. 

A  second  brood  makes  its  appearance  in  Alabama  from  the  first  to 
the  middle  of  June.  The  eggs  are,  as  before,  for  the  most  part  laid  upon 
the  com  leaves.  Some  few  are  laid  upon  cotton — more,  usually,  than  is 
the  case  witb  the  first  brood.  The  young  larvaij  feed  upon  the  leaves  as 
before  and  upon  the  tassels.  As  they  approach  fuU  growth  they  are 
found  within  the  young  ears,  feeding  upon  the  silk,  the  milky  kernels  as 
fast  as  they  appear,  and  upon  the  tender  cob.  Upon  reaching  full  size 
they  bore  through  the  shuck  and  fall  to  the  ground.  The  moths  of  this 
second  brood  may  be  seen  flying  in  considerable  numbers  in  the  early 
part  of  July. 

It  is  the  next,  the  third  brood  proper,  which  does  most  damage  to 
com.  This  is  called  the  "  com-worm,"  the  "ear- worm,"  or  the  "tassel- 
worm.''  About  the  1st  of  July  the  eggs  are  laid,  probably  near  the  end 
of  the  husk  of  com.  Very  few  eggs  are  laid  upon  cotton  growing  in  the 
same  field.  The  larvao  feed  upon  the  silk  and  tender  grains  near  the 
ends  of  the  ears,  destroying  many  ears  and  rendering  many  others 
unfit  for  use.  It  is  a  noticeable  fact  that,  while  the  individuals  of  the 
two  earlier  bix)ods  have  for  the  most  part  varied  little  in  color,  being 
chiefly  of  a  pale  gieen,  this  thud  brood  consists  of  worms  of  the  various 
shades  of  green,  pink,  and  rose.  These  larvae  attain  full  growth  prob- 
ably in  the  shoitest  time  of  any  of  the  broods,  and  boring  through  the 
husks  fall  to  the  ground  to  pupat<3  as  before. 

By  the  1st  of  August  or  thereabouts,  when  the  time  for  a  fourth  brood 
has  arrived,  the  ears  of  com  have  begun  to  harden,  while  cotton  bolls 
and  forms  are  very  plentifid.  Instinct  teaches  the  moths  of  the  third 
brood  to  lay  their  eggs  upon  cotton  instead  of  upon  com,  as  their  parents 
have  done.  We  have  mentioned  the  fa€t  that  a  few  worms  are  to  he 
found  upon  cotton  previous  to  this  time.  An  occasional  individual  will 
be  found  to  have  attained  his  growth  on  cotton  in  May,  before  a  flower- 
bud  has  appeared,  and  which  has  evidently  fed  entirely  upon  cotton 
leaves. 

Mr.  G.  W.  Hazard,  of  Rutledge,  Ala.,  makes  the  statement:  "Bud- 
worms  injure  the  cotton  while  very  young,  in  cool  wet  springs,  generally 
in  the  last  of  April  and  through  May." 

Mr.  Trelease  found  the  first  larvae  eating  the  flower-buds  or  forms  as 
early  as  June  11 ;  but  very  few  were  found  from  this  time  on  until  the 
api)earance  of  the  fourth  brood  upon  cotton,  thus  demonstrating  plainly 
that  a  corn  diet  is  much  preferred  so  long  as  certain  tender  [>ortions  can 
beobt.ained. 

The  habits  of  this  fourth  brood  have  already  been  given  in  the  gene- 
ral remarks  concerning  the  boll-worm  upon  cotton.  It  is  by  far  the 
most  destmotive  brood.    About  the  Ist  of  September  the  moths  of  tibds 
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brood  arc  to  be  seen  in  great  iiumbers  at  night  vSiickin^  the  nectar  of 
cotton,  cassia,  and  cow-pea. 

Tlie  liftli  brood  begins  early  in  September,  and  is  also  confined  to  cotton. 
In  all  but  the  most  soutbern  i)ortions  of  the  cotton-belt  this  brood  ap- 
pears normally  to  be  the  last,  its  chrysalides  living  through  the  winter 
in  their  underground  cells.  With  an  .exceptionally  line  seiison  it  seems 
probable  that  there  may  be  another  brood,  but  ui>on  this  point  we  have, 
as  yet,  no  evidence. 

These  remarks  upon  the  number  of  broods  are  based  upon  observa- 
tions made  the  present  year  in  Central  Alabama,  and  the  following  facts 
must  be  talcen  into  consideration :  that  the  observations  were  lunited 
geographically  to  a  single  point,  central,  it  is  true,  but  were  unconfinned 
by  observations  jfrom  other  points.  Moreover,  1879  was  by  no  means  a 
bad  worm  year.  From  opposite  extremes  of  the  cotton  belt  we  should 
exi>ect  to  lind  variation  in  opposing  directions  from  this  as  an  average. 
In  years  when  the  worms  were  very  numerous  we  should  expect  to  £}j^ 
them  infesting  cotton  at  a  period  earlier  than  that  which  we  have 
designated,  and  wliere  corn  is  not  gi'own  in  the  vicinity,  they  probably 
feed  upon  cotton  from  the  fust  apj>earance  of  the  flower-buds.  These 
points  will  account  for  the  fact  of  the  frequent  early  reports  of  the  rav- 
age of  the  lH)ll-worm  in  cotton. 

The  same  diliicully  also  arises  in  ascertaining  the  precise  number  of 
broods  of  the  boll-worm  that  was  found  with  the  cotton-worm.  Some 
moths  iysuin/u'  from  winter  quarters  later  than  others,  or  failing  so  soon 
to  find  a  suitable  phice  of  deposit  for  their  e^gs,  will  lay  their  eggs  later 
than  others.  Some  larvae,  moreover,  may,  by  surrounding  circumstan- 
ces, fail  to  develof)  as  fast  as  others.  These  and  other  points  combined 
start  an  irregulaiity  of  the  broods,  the  tendency  of  which  is  to  contin- 
ually increase  ratlier  than  to  diminish,  until  in  the  later  generations 
upon  cotton  v.  c  may  find  them  in  all  stages  at  once — eggs,  larvae  of  all 
sizes,  chry^  :iii(les,  and  moths.  The  number  aud  relative  appearances  of 
the  broods  norma  Ji-y,  liowever,  we  believe  to  be  that  which  we  have  given. 

The  boll-wonii  disa])poars  in  the  fall  before  the  cotton-worm  does. 
Mr.  G.  W.  Smith- Viiniz,  of  Canton,  Miss.,  gathei^ed  eggs  from  one  of 
which  a  larva  hatched  August  30.  It  In^came  a  chrj'salis  September  22, 
and  pass(^<l  the  v,  inter  in  this  state,  issuing  as  a  moth  May  14.  Another 
brood  of  the  cotton  caterpillars  was  reared  after  this  boll- worm  went 
into  v,  inter  quarters. 

In  his  Third  IMissouri  Entojuological  Report,  p.  107,  Professor  Eiley 
makes  the  statement: 

Most  of  the  motha  issue  in  tiie  fall  and  liibcrnat-e  as  such,  but  some  of  them  pass  the 
•winter  in  the  chrysalis  state  au<l  <lo  not  is.sue  tiU  the  following  spring.  I  haye  known 
them  to  issue,  in  this  latitude  (oc^^^  2s.),  after  the  1st  of  NovcmlJer,  when  no  £ro6t  had 
previously  occurred. 

It  may  be  true  that  IleUoilm  occasionally  hibernates  as  a  moth*  Ko 
instance  of  such  hibernation  ha.-;,  however,  come  under  onr  notice,  nor 
do  we  find  any  other  statement  of  this  fact  than  this  of  Professor  Eiley's, 
just  quoted.  It  is  certain  tiiat  the  insect  normally  hibernates  in  the 
chrysabs  state,  aiul  tliat  if  a  hil)ernating  moth  is  found  it  iij  an  excep- 
tional occurrence. 

Many  of  tlie  noctuidie  hibernate  as  motlis,  and  some,  as,  for  instance, 
the  ariny-worm  of  the  north  (Ilclioj^hUa  tmipuncia^  Haworth),  are  sop- 
jiosed  to  winter  eitlier  in  the  moth  or  chrysalis  state.  The  latto*  point 
is  not  yet  delinitely  settled,  however,  and  even  if  it  were  it  would  sim- 
j)ly  create  a  i)recedent  not  necessarily  a  probability,  in  favor  of  a  daal 
hibernation  oi  Ueliotkis. 
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It  secjns  to  be.  ;i  ]>r('tt,v  ^tMicnill.v-scttkMl  point  amoiij;"  |>laiitons,  .^o  far 
as  we  can  ascertain,  that  llio  boll-worm  is  inlhiniced  by  the  weather  in 
a  similar  manner  to  Aletia;  that  is  to  say,  that  they  iiourish  best  in  wet 
seasons,  and  in  dry,  snnshiny  weather  do  least  damage.  TJie  testimony 
on  this  point  is  hardly  as  unanimous  iis  with  the  cotton-worm,  but  it  is 
sufficiently  so  to  enable  us  with  justice  to  make  the  general  statement. 
Mr.  Trelease  says  in  this  connectioii: 

Like  the  cotton-catci7>illar,  the  bon-worm  i8  more  abundant  in  wet  than  in  dry  places ; 
at  least  such  was  my  cxiifricnce,  ami  it  is  ajHo  said  to  do  better  in  wet  than  in  dry 
fteasoTiR.  This  is  readily  explained  by  tlie  liostility  of  ants,  which  are  more  abundant 
in  dry  than  in  wet  places,  and  in  fair  than  in  rainy  seasons. 

Early  in  June  several  hah-jjrown  *'bud-worui8"  were  collected  on  Indian  corn  and 
transferred  to  cotton-plants  with  a  view  to  watching  their  actions.  Care  was  taken 
to  place  them  upon  jdants  upon  which  there  were  no  ants.  Seating  myself  beside 
them,  I  awaited  developments.  At  first  they  evinced  no  desire  to  do  more  than  con- 
ceal themselves  beneatli  the  leaves  from  the  glare  of  the  sun.  But  it  was  not  long 
before  a  stray  ant  a]>peared  on  the  plant,  and,  finding  the  larva,  proceeded  to  run 
round  and  round  it,  biting  it  whenever  it  could. 

Soon,  however,  liudin^  tliat  unaided  it  could  do  little,  the  ant  left  the  plant,  and, 
after  watching  it  a  short  time,  I  lost  sight  of  it;  but  in  a  few  minutes  it  returned 
accompanied  by  several  others  of  the  sauie  species.  In  a  little  while  the  worm  was 
BO  worried  that  it  fell  fro7n  the  plant,  and  was  soon  killed  and  carried  off  by  its  tor- 
mentors, which  followed  it  to  the  grountl. 

Several  times  I  saw  this  rej^eated,  the  boll-worm  being  killed  in  each  case  within 
an  hour  after  the  time  when  they  were  placed  on  the  cotton.  Ants  were  also  seen  to 
kill  these  larvae  u]>on  several  occasions,  and  once  or  twice  when  the  worms  had  not 
been  interfered  with  by  me. 

Mr.  Lyinan,  in  Department  of  Agriculture  report  for  1806,  says  that 
many  eggs  of  tlie  boll-worm  moth  are  destroyed  by  ants. 

The  theory  of  the  ants  influencing  the  comparative  abundance  of 
wonns  in  wet  and  dry  weather  is,  as  we  have  said  before,  an  extremely 
plausible  one  if  its  basis  be  coiTcct.  There  cannot  be  the  slightest  doubt 
but  that  ants  abound  upon  dry  soil  rather  than  upon  that  which  is 
moist,  and  in  dry,  vsunshiny  weather  rather  than  in  rainy  weather;  nor 
can  there  be  the  slightest  doubt  but  that  many  species  destroy  both 
cotton  and  boll  worms.  Then  the  theory  will  hold  just  so  far  as  this 
destruction  goes— just  to  the  extent  that  the  ants  kill  the  worms.  The 
fact  that  theie  is  a  slight  diiierence  of  opinion  as  to  the  influence  of  the 
weather  can  then  be  easily  explained  by  the  comparative  abundance  of 
ants  in  ditlerent  localities.  The  theory  does  not,  however,  entirely 
account  for  fac'ts  as  observed,  but  w  ill  have  to  be  taken  in  connection 
with  the  nectar-glaiid  theory,  and  also  with  the  facts  of  the  sui>erior 
nourishing  ]m)W(4'  «»r  a  tender  and  succulent  plant,  as  compared  with 
one  dry  and  dwaried  fiom  drought. 

REMEDIES. 

NATrRAL   RKMKMKS. 

The  remailcs  already  made  (see  page  305),  conceniing  the  efficacy  ol 
insectivorous  l)ir<!s  and  of  predaceous  insects  will  apply  eipially  weU 
here.  Strange  to  say,  but  one  parasite  upon  HeliothlH  has  l>een  found. 
This  was  bred  iVoiu  a  chrysalis  received  September  15, 1871),  and  proved 
to  be  Tachliifi  ahtiae,     (See  page  3013.) 

Professor  ivihy,  in  a  foot-note  in  his  fourth  Missouri  report,  mentions 
Beliofhis  anni(/cra  as  being  among  the  species  from  which  he  had  bred 
Taehina  anonyma,    (For  the  habits  of  the  Tachina  flies  see  page  302.) 
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AtS  to  actui^l  oteervatiouis  upon  lnrdt>,  31r.  Glover  iSiys: 

lutioctivorou8  birds  also  Berv«i  ac5  very  ubelul  a;; enla  in  Ihe  dim ittu lion  of  thcbolL 
xvonu.  In  proof  u£  this  fact  I  "^^Ul  etato  tliat  I  uavo  eeun  2i  king-bird,  or  boe-iuart.iii 
cbase  and  capturo  a  boll- worm  niotb  not  ten  paces  fi'om  wbere  I  stood,  and  whicb  I 
was  in  parsuit  «if  at  the  eame  time;  jiIbo,  tliafc  eomo  young  mockingbirds,  kept  iji 
tlioir  ne&t  near  an  open  window,  wcro  fod  daily  by  tlicb.-  parents  with  Insoctd,  among 
which  wcro  <iuautitica  of  the  boll- worm  moth,  aa  was  proved  by  the  ground  under- 
neath being  strewn  with  their  dissevered  wings. 

As  to  predaceous  insect  enemies,  \ve  liave  already  referred  (see  page3i3) 
to  the  inost  effective — the  ants —  and  further  discussion  will  be  unnec- 
essary. Of  the  others,  those  doing  most  good  will  probably  be  the 
wasps,  the  asilus  flies,  the  deviPs  coach-horses,  the  lady-bird  larvae,  and 
the  golden-eyed  lace-wing  fly  larvae.  The  ground -beetles  will  play  a 
more  irapoitant  part,  in  all  probability,  in  destroying  the  boll  worms 
than  they  do  in  destroying  the  cotton-worms,  on  account  of  the  former 
descending  into  the  ground  to  pu])ate. 

Mr.  Glover  gives  an  account  of  a  spider  which  is  said  to  destroy  the 
boll- worm,  in  the  following  words : 

Another  description  of  a  Binall  spider,  about  the  tenth  of  an  inch  in  length,  of  a  li^ht 
drab  color,  with  two  or  more  dark  npotn  on  its  back,  \va»  f<»un«l  very  uuiiifnius  iu8ide 
of  the    involucre  or  rutlle  of  the  cotton-bloom,  where  it  is  Hai<l  to  be  unefnl  tx)  the 

Elanter  in  destroy inj^  very  younj^  boll- worms.  In  many  cases,  where  the  eggs  of  the 
oil-worm  moth  hud  been  de]>osited  and  hutched  out,  and  the  young  worms  had  eaten 
through  the  outer  calyx  and  alrea^ly  pierced  a  hole  in  the  young  bud  or  boll,  it  was 
fireouently  observed  that  no  worm  could  be  discovered  inside ;  but,  upon  opening  such  a 
mine,  this  small  spider  was  almost  invariably  fouud  snugly  ensconced  in  its  web;  hence 
it  was  surmised  that  the  young  worm  hail  entered  between  the  rnlrie  and  the  boll  or 
bud,  and  had  been  destroyed  by  the  8i>idcr,  the  nest  of  which  was  fouud  in  suchbitua- 
tions. 

iVKTIFICLcVL  KEMEDIES. 

Toppixci. — Toi)ping  the  cotton  at  a  certain  time  of  the  year  has  been 
urged  as  a  uieaus  of  destroying  the  cg.<>s  both  of  the  cotton- wonn  and 
boll  worm  moths.  It  has  already  be<*.n  shown  that  this  would  not  prove 
efiicacious  as  a  renK.'dy  for  ihccotton-wonn,  and  the  result  would  be  the 
same  with  the  boll- worm,  it  is  true  that  some  eggs  would  be  destroye<I 
in  this  way,  but  actual  count  has  shown  that  the  destruction  of  those 
eggs  which  are  de})o.sited  upon  the  upper  part  of  the  plant  would  not 
pay  for  the  hibor  of  topping. 

Poisoning.— It  has  always  been  said  that  the  strong  point  of  the  boll- 
worm  lay  in  the  fact  that  it  worked  within  the  boll,  where  no  poison 
could  reach  it,  and  that  this  uu^thod  of  destruction  would  prove  of  no 
avail.  Our  study  of  the  habits  of  the  insect  has  shown  us,  as  before 
stated,  that  by  far  the  greater  luimber  of  the  eggs  are  laid  upon  the 
leaves,  and  that  the  newly-hatched  larvae,  before  migrating  to  flower- 
buds  or  bolls,  almost  invariably  feed  to  a  greater  or  less  e^ctent  ui>on  the 
leaf  where  thoy  were  born,  'i'his  shows,  then,  that  a  well-distributed 
poisonous  mixture  would,  in  all  probability,  destroy  great  numbers  of  the 
young  worms.  Observation  has  also  shown  that  well-grown  boll- worms, 
migrating  from  boll  to  boll,  are  also  frequently  killed  by  eatnig  poisoned 
leaves.  There  is,  then,  a  double  reason  for  poisoning  wonn  infested  cot- 
ton. The  proper  time  for  poisoning  for  the  boll  worm,  in  regious  where 
there  is  reason  to  sris])ect  an  extensive  migration  from  corn  to  cotton, 
is  a  few  days,  say  a  week,  after  the  full-grown  worms  are  found  in  the 
hardening  ears  of  com,  or  when  the  moths  are  observed  to  fly  abun- 
dantly after  the  ear  has  begun  to  lianlen.  The  poisoning  for  the  third 
brood  proper  of  the  cotton  worm  and  of  the  boll  worm  can  be  done  simul- 
taneously. 
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iQiisiuucli  ac.  au  «ixtoaded  dib<:ut3sioii  of  poisous  aud  uuetliodb  at'  apply 
lag  has  btcu  j;h  en  iu  that  part  of  the  report  rolatiu?;*  to  tlie  cotfou-waruj, 
auy  rciuai'kb  uu  tliit>  bead  will  bo  unneeetssary. 

llAi<?i>-riCKLNXJ. — We  blioiild  bo  far  from  advising  auy  plauter  to  nl- 
tempt  to  rid  lumscli*  ol*  Ibo  boU-worai  by  collecting  thein  Irom  coUoii  by 
luiud.  Tlie  ])lau  wkicli  avc  do  mean  to  suggest  under  this  heading  is 
lolling  the  ciulier  bwod  ot*  the  insect  upon  corn  as  a  preventive  against 
liituie  h) juries  in  cotton. 

This  idea  was  first  suggested  by  Col.  1>.  A.  Sorsby,  a.s  stated  tn  the 
Department  oi*  Agricultiu*e  Report  for  1855: 

Col.  B.  A.  Sorsby,  of  Columbus,  in  Georgia,  has  bred  botb  llieso  insects  (corn  aud 
boll  worms)  and  declares  them  to  bo  the  some ;  and,  moreover,  when,  according  to  his 
advice,  the  corn  was  carefully  wormed  on  two  or  three  plantations,  the  boll- worms 
did  not  make  their  appearance  that  season  on  the  cotton,  notwithstanding  that  on 
neighboriug  plantations  they  committed  great  ravages. 

Mr.  E.  Sanderson,  in  1858,  having  come  to  the  conclusion  that  the 
two  insects  were  ideiitictd,*  advised  the  early  planting  and  forcing  of 
cotten,  and  the  late  planting  of  alternate  rows  of  com,  with  the  view  of 
keeping  the  worms  supplied  with  a  stock  of  the  food-plant  which  they 
evidently  prefeiTed. 

In  1859,  Mr.  Peyton  King,  of  Enteri)rise,  in  commenting  upon  filr. 
Sanderson's  paper,  said : 

If  they  are  the  same,  their  ravages  may  be  to  a  great  extent  lessened  by  the  plan 
suggested  by  Mr.  Sanderson — that  of  planting  the  com  crop  later.  And  to  his  plan  I 
would  suggest  another — that  of  sending  hands  at  the  proper  time  through  the  com 
for  the  purpose  of  opening  slightly  every  ear  with  a  dead  silk,  to  extract  and  destroy 
the  worm,  and  thereby  destroy  the  miller.  This  might  pay  in  reference  to  the  com 
alone,  t 

No  attention  seems  to  have  been  paid  to  either  of  these  suggestions, 
and  the  remedy  has  never  come  into  use. 

The  same  idea  suggested  itself  to  me  during  my  stay  in  the  field  in 
the  summer  of  1878,  but,  as  I  arrived  in  the  latter  part  of  July,  I  was 
only  able  to  theorize.  Mr.  Trelease  was  instructed  to  pay  attention  to 
this  point,  and  in  his  report  we  find  the  following: 

Since  the  earliest  broods  of  larvae  are  found  on  the  maize,  or  Indian  com,  first  in  the 
Btal'  ,  later  in  the  ears,  and  since  the  tendency  of  the  species  to  multiply  iu  geometries^ 
progression  makes  it  desirable  to  destroy  the  early  broods  if  possible,  I  would  sugge6t 
hand-picking  of  these  earlier  broods  as  the  best  way  known  to  me  of  dealing  with 
the  pest.  As  was  stated  when  speaking  of  the  natural  history  of  HeliothiSj  if  oiie  of 
these  larvae  has  taken  up  its  abode  in  a  stalk  of  corn,  the  fact  can  be  detected  by  a 
very  superficial  examination,  owing  to  the  holes  formed  in  the  leaves.  Let,  then, 
each  plow-hand  be  instructed,  when  cultivating  the  com,  to  stop  whenever  he  finds 
such  a  stalk,  and  catch  aud  kill  the  worm,  even  though  it  should  occasionally  be 
noce^ssary  to  destroy  the  plant  in  doing  this,  for  the  hill  may  be  replanted,  and  the 
larvae  thus  killed  might,  if  suftere«l  to  live,  become  in  a  few  generations  the  parent 
of  hundreds  of  l>oll-worms.  Later,  after  the  com  is  laid  by  and  has  begun  to  fruit, 
Ixiys  may  be  sent  through  the  fields  to  kill  the  "tassel- worms,"  the  prexence  of  which 
may  be  detected  by  the  excrement  at  the  end  of  the  ear  or  by  the  silk  bein^  eaten 
away.  To  catch  these  it  will  be  only  necessary  to  open  the  husk  fi>r  a  short  distance 
back  fn»m  the  end  of  the  ear,  and,  from  the  ease  of  (liscovering  affected  ears,  the  ex- 
peufH*.  will  not  be  great.  It  is  objected  to  this  that  ears  so  opened  are  exposed  to  the 
weather  and  to  the  attacks  of  birds.  Though  it  must  be  admitted  that  this  is  true 
to  a  certain  point,  the  destruction  of  all  ears  so  interfered  with  does  not  follow,  and 
the  great  li  s-ening  of  the  next  crop  of  boU-worms  will,  I  aip  certain,  more  than  pay 
for  what  corn  is  saerificed. 

The  boll- worm  cannot  be  expected  to  be  exterminated  by  this  process, 
since  it  lias  so  many  other  food-plants  from  which  it  ex)uld,  at  any  time, 

•American  Cotton  Planter,  November,  1S5S. 
*Ibid.,  Fobraary,  LtiG9. 
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Dii^rat43to  vovw  or  col  Ion ;  bni,  inasnnu'li  as  corn  a]>]>oars  to  l>c  its  favorite 
IchmI,  itsiiuiiibns  roitM  \)v  wvy  i^Mcatly  IcssLMied,  and  its  injuries  to  cotton 
could  be  almost  done  away  with  by  tliis  process.  VVc  advise  i>l»iitei'8 
by  all  means  to  tiy  it,  and  we  assure  tlioin  that  their  time  will  not  be 
lost.  In  sections  of  the  cotton-belt  which  are  badly  troubled  with  the 
boll-worm,  and  wliere  corn  is  not  g:rown,  it  will  be  well  to  plant  the  latter 
crop  and  use  it  as  a  trap,  as  advised  aboA-e. 

KoTATiON  OF  CROPS. — In  the  li^ht  of  the  relation  of  the  com  and  boll 
worms,  and  of  the  numerous  food-])lant8  of  Helioihis^  we  may  here  men- 
tion the  fact  that  rotation  of  cro[)S  has  been  strongly  urged  as  a  pre- 
ventive against  the  ravages  of  the  boll-worm.  The  knowledge  which 
we  have  gained  of  the  multivorous  habits  of  the  insect  readily  shows  us 
that  such  a  course  would  be  vain,  as  during  the  season  when  cotton  was 
not  grown  some  other  f<M)d-plant  would  be  available.  As  a  curiosity,  we 
may  mention  the  fact  that  some  years  ago  a  writer  in  the  Southern  Cul- 
tivator, after  earnestly  urging  rotation  of  crops,  advises  com  as  the  best 
crop  to  rotate  with  cotton ! 

Destruction  of  the  chrysalides. — In  the  more  southern  portions 
of  the  cotton-belt,  where  the  frosts  are  rarely  severe,  but  little  can  be 
done  toward  the  destruction  of  the  chrysalides  beyond  instructing  the 
plow-hands  to  crush  them  whenever  they  observe  them  hi  plowing,  or 
causing  a  boy  to  follow  the  plow  and  collect  them  as  they  are  brought 
to  the  surface.  In  the  more  northern  portions,  however, /aZi|)Zotctn(/ 
may  accomplish  much  good.  Experiments,  having  the  testing  of  the 
efficacy  of  this  remedy  in  view,  have  been  made  by  Professor  French. 
We  can  do  no  better  than  to  give  his  own  words: 

Fall  plmving. — To  make  it  j^lain  how  tliis  is  to  reach  them,  I  shall  have  to  explain 
Bome  observations  made  on  the  faU  lnood  of  chrysalides  that  were  found  during  the 
month  of  November  in  a  lield  where  the  worms  had  been  very  abundant  in  the  com 
before  it  was  harvested.  In  dig;^in<;  for  the  chrj'salides  round  the  com-hiUs,  I  found 
that  instead  of  their  occupyin;;  an  oval  earthern  cocoon,  as  has  usually  been  written 
of  them,  and  as  they  apparently  do  in  the  breeding-box,  they  were  down  in  the  ground, 
from  iivo  to  six  incln's  below  the  surface,  in  a  hole  about  a  third  of  an  inch  in  diameter, 
reaching  from  the  chrysalis  to  the  top  of  the  ground,  where  it  was  covered  over  with 
a  thin  film  of  dirt  from  an  eighth  to  a  quarter  of  an  inch  thick.  This  hole  was  larger 
at  the  bottom  than  at  the  top,  a])])arently,  so  as  to  give  free  motion  to  the  chrysalis, 
and  usually  bent  in  its  course  so  that  the  lower  part  would  have  an  inclination  oi 
perhaps  forfcy-iive  decrees.  At  the  bottom  would  bo  found  the  chrysalis,  the_aman 
e*^d  downward  and  the  head  upward. 

}n  one  case  I  found  the  hole  so  bent  that  the  chrysalis  occupied  a  horizontal  position. 
Thehole  was  smooth  inside,  and  was  perhaps  made  so  by  cementing  the  dirt  together ; 
hut  of  that  I  could  not  tell,  for  the  whole  ground  was  moist,  thougli  dry  enough  to  be 
firm.  I  took  several  of  the  chrysalides  and  put  them  in  a  box  with  some  loose  dirt, 
and  tlioi}  moistened  it,  after  which  I  allowed  them  to  freeze.  The  dirt,  when  they 
"Were  allo^red  to  freeze,  was  dry  enough,  so  that  if  it  had  Inien  in  the  garden  and  turned 
over  with  a  sj>ade  it  would  crumble.  When  examined,  after  the  freezing,  all  were 
dea<l.  Soii>e  others,  taken  up  in  the  bottom  of  their  subterranean  habit^tious,  with- 
out sifting  t^e  loose  earth  round  them  in  their  holes,  and  allowed  to  freeze,  were  not 
killed  by  freei:>ng. 

My  conclusions  were,  that  so  long  as  they  were  in  the  smooth  compartraenta  they 
ha^l  made  for  the!i?s»'lvc's,  frei«  fioui  any  loose  dirt  that  would  become  wet  and  stick  to 
them,  they  could  pa^s  tin?  \viut<M*  in  safety,  even  though  they  might  be  frozen;  but, 
■when  the  dirt  wns  })a<-ke(l  loosely  round  tlnr.u  and  became  wet  and  stuck  to  tbem, 
theu  freezing  killed  thvm.  Their  holes,  numing  cell-like  as  they  do  fix)m  the  surface 
down  into  the  ground  live  or  six  inches,  must  bt^  broken  up  by  plowing,  and  when 
once  broken  u]>  with  the  loose  dirt  round  them  Hie  rains  and  the  freezing  winter 
weather  would  have  the  same  elltct  on  the  chrysalides  that  moisture  and  feezing  had 
on  those  in  the  box  of  loose;  dirt.  Fall  ])lo\ving,  then,  lor  these  reasons,  will  probably 
be  the  most  edicii-nt  uicaiis  o*"  destroying  these  insects;  besides,  if  done  lat«  enoogu, 
it  will  rid  the  ground  of  <ut-W(\'ius,  ic. 

DESTRUCTIO^'  OF  THE  MOTHS.— It  is  the  general  opinion  throughout 
the  South  that  tJie  best  if  not  the  only  way  of  getting  rid  of  the  boll- 
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worui  is  by  <lio  n^^o  of  li;;lils  nnd  jjoisoiied  swivfi^  for  aitnutiu^  Uio 
luotbs.  kSevcral  coricsiHMHhMits  cmmi  i;i)  so  far  as  1^)  say  thai  the  rav- 
ag:es  of  the  v»'orins  can  always  Im  checked  by  attractir^g  the  mollis  with 
lights.  Colonel  Sorsby  always  had  great  success  in  kiuiiig  these  moths 
with  molasses  and  vinegar,    lie  tiays:* 

AVo  procured  eifjlitcon  common-Rized  diniuT-pl.itcs,  into  each  of  wliJcli  we  put  half 
a  Rill  of  viui'p;ar  and  inolasst^s,  previously  prepared  iu  the  proportion  of  four  parts  of 
the  former  to  t)nc  of  the  latter.  These  jdates  were  set  on  small  stakes  or  poles  driven 
into  the  j^round  in  the  cotton-ticld,  one  1o  about  each  three  acres,  and  reachJng  a  little 
above  the  cottoii-])hiut,  wiMi  a  six-incli  square  board  tacked  on  top  to  rev?ieive  the 
plate.  These  arranj^enients  were  made  iu  the  eveuiup;,  soon  after  tlio  tlies  had  made 
their  appearance;  the  next  moruinc:  we  foiTud  eii^hteen  to  thirty-five  moths  to  each 
plate.  The  experiment  was  continued  for  five  or  six  days,  distributing  the  ])latesover 
the  entire  field,  each  days'  success  increasiuj;:,  until  the  numbers  were  reduced  to  t^ro 
or  three  moths  t()  each  plate,  wljen  it  -was  a))andoned  as  being  no  longer  worthy  of  thft 
trouble.  The  crop  that  year  was  but  very  little  injured  by  the  boll-worm.  The  flies 
were  caught  in  their  eagerness  to  feed  upon  the. mixture  by  alighting  into  it  and  being 
unable  to  escape.  They  were  probably  attracted  by  the  odor  of  the  preparation,  the 
vinegar  probably  being  an  important  agent  in  the  matter.  As  the  flics  feed  only  at 
night,  the  plates  should  bo  visited  late  every  evening,  the  insects  taken  but,  and  the 
Tesaels  replenished  as  circumstances  maj'  require.  I  have  tried  the  experiment  with 
results  equally  satisi*actory,  and  shall  continue  it  until  a  better  one  is  adopted. 

The  boll- worm  moths  appear  to  be  attracted  to  the  same  sweets  as  the 
cotton-moths,  and  are  equally  attracted  to  light.  It  follows,  then,  that 
the  remarks  made  in  the  earlier  part  of  this  report  will  apply  equally 
well  here,  and  that  the  devices  there  recommended  for  the  destruction 
of  the  cotton-moth  may  be  here  recommended  for  the  destruction  of  the 
boU-wonn  moth. 

*  Department  of  Agricnlture  Report,  1855,  p.  23St 
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REPORT  OF  THE  BOTANIST  ON  GRASSES. 

Sir:  We  present  herewitb,  Id  continuatiou  of  the  work  coimiience 
la«t  year,  deseriptious  and  (i<^ures  of  some  twenty-five  additional  specie 
of  native  or  naturalized  grasses,  most  of  which  are  known  to  be  more  c 
less  valuable  for  forage  or  hay.  A  few  that  are  known  to  be  of  littl 
or  no  agricultural  value  are  introduced  in  order  that  they  may  be  reco^ 
nized,  as  it  is  sometimes  important  to  know  the  a])pearance  of  weed 
and  pests,  in  order  that  they  may  be  treated  pc'cordingly. 

It  is  not  to  bo  supposed  that  all  the  gi'asses  here  described  will  b 
generally  adapted  to  cultivation.  Our  country  presents  such  a  diversit 
of  climate  and  soil  that  certain  grasses,  which  have  an  established  repr 
tation  and  are  of  primary  value  in  one  section  of  the  country,  will  not  mee 
with  the  conditions  favorable  to  their  growth  in  another  section  ;  ani 
there  are  some  species  which  would  be  considered  very  inferior  or  wortl 
less  in  one  section,  which  arc*  known  to  be  of  great  value  in  others. 

The  descriptions  and  figures  will  enable  persons  interested  to  reco^ 
ni£e  oui-  native  grasses,  and  the  chemical  analysis  will  determine  thei 
composition  and  relative  nutritive  value. 

The  cheuiical  analysis  of  the  gras;>es  described  below  will  be  found  a 
page  105  of  this  report. 

Panicum  aj*«cep8— .Flat-stemmed  Panic-grass. 

Tliis  is  a  perennial  grass,  giowing  rather  sparsely  in  moist  sandy  o 
elay  soil.  It  has  a  tlattisb,  erect  stem,  growing  2  to  3  feet  high,  wit 
smooth  leaves,  one  foot  or  more  long,  of  a  bluish-green  color,  and  most! 
near  the  base  of  the  stem.  The  panicle  is  usually  afoot  long,  with  shoi 
branches  near  the  top,  the  lower  ones  3  to  G  inches  long,  more  distanl 
and  nearly  erect,  or  somewhat  spreading.  Sometimes  there  are  severa 
lateral  panicles  from  the  ui»per  joints  of  the  culm.  The  rhizomais  thict 
scaly,  and  creeping  near  th(»  surface  of  the  ground. 

The  spikelets  are  lanceolate,  a  little  cur\'ed  and  sessile,  or  with  shoi 
pedicels.  Ea<!h  spikelet  consists  of  one  perfect  and  one  neutral  flowei 
and  two  glumes,  the  lower  of  which  is  only  half  as  long  as  the  strong! 
5  to  7  nerved  upper  one.  The  lower  paletof  the  sterile  flower  is  as  Ion! 
as  the  upper  glume  and  much  like  it  in  texture,  while  its  inner  palet  i 
thin,  obtuse,  and  nearly  half  shorter.  The  perfect  flower,  as  in  mos 
species  of  Panicumj  is  thick  and  hard  in  texture,  one-thii-d  shorter  thai 
the  upj)er  glume,  oblong,  and  consisting  of  two  smooth  palets,  the  oute 
one  inclosing  the  inner,  which  again  incloses  the  flowering  organs. 

This  cannot  be  considered  a  valuable  grass,  i»ut  it  frequently  occur 
in  neglected  and  [ioot  land  in  sufiicient  quantity  to  afford  considerabl 
jcrraziug  for  stock.  It  makes  its  growth  lat<3  in  the  season,  usually  reach 
iiif:  the  flowering  stage  in  August. 

3Ir.  Mohr,  of  Mobile,  remarks  that  it  is  not  much  relished  by  stock 
being  rather  harsh  and  dry.    (See  Plato  I.) 

PANICUM  AGROSTOIDES. 

This  i.-^  very  much  like  the  preceding  species,  but  of  a  mueh  large 
nnd  more  vigorous  growth,  developingSower  panicles  from  several  o 
the  joints  as  well  as  at  the  ape^v.  These  panicles  are  more  densel; 
flowered  than  those  of  P.  ancepa.    The  spikelets  are  somewhat  smaJie 
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and  narrower,  ami  the  lower  ^luine  is  longer  and  more  pointed.  The 
perfect  tiower  is  said  to  be  bearded  at  the  opcx,  but  this  will  be  ob- 
served only  with  the  aid  of  a  {?ood  magnifier,  a:id  I  ftnd  V.  Anceps  not 
to  differ  in  this  respeet.  Tlie  panicle  usually  lias  a  reddish  color,  and 
somewhat  resembles  that  of  Jied-top  (Agrostis  vulgaris)j  hence  the  spe- 
cific name. 

This  grass  grows  commonly  in  large  clumps  in  wet  meadows,  or  on 
the  muddj'  margins  of  livers  and  lakes.  It  grows  from  ibur  to  six  feet 
liigh,  and  produces  a  large  amount  of  foliage  which  mak(iS  fair  hay  if 
cut  before  flowering  time  5  if  left  later  it  contains  too  many  wiry  stalks. 
(See  Plate  II.) 

Panicum  peolifkrum— Crab  grass,  Sprouting  Crab-grass. 

This  is  an  annual  speeies  growing  usually  in  low,  moist  ground,  and 
also  in  cultivated  fields,  especially  in  corn-fields,  ai)i)earing  and  accx)m- 
plishiug  most  of  its  growth  late  in  the  season.  The  stems  are  seldom 
erect  except  in  small  or  young  s[)ecimens ;  in  thrifty  plants  the  stems 
become  decumbent,  spreading  widely  and  1  ooting  at  many  of  the  lower 
joints.  The  stems  are  usually  only  two  or  three  feet  long,  but  we  have 
specimens  from  Mr.  S.  Corley,  of  Lexington,  S.  C,  that  are  seven  feet 
long.  The  culms  are  thick  and  juicy,  and  generally  flattened  and  bent 
at  the  joints,  especially  below.  The  leaves  are  8  inches  to  2  feet  long^ 
and  half  an  inch  or  more  wide. 

The  whole  plant  is  smooth,  excei)t  some  roughness  about  the  branches 
of  the  panicle.  The  lower  joints  give  oat  numerous  branches  which 
develop  flowering  panicles  tliat  are  partly  inclosed  in  the  large  leaf 
sheaths.  These  panicles  viiry  in  size  from  a  few  inches  to  2  feet  in 
length.  Large  specimens  have  a  very  dittkse  and  handsome  appear- 
ance. The  spikelets  are  pale  green,  rarely  purplish,  about  1  line  long, 
and  formed  of  the  perfect  flower,  a  neutral  flower,  which  sometimes  has 
one  and  sometimes  two  palet-s,  and  the  two  glumes.  The  neutral  flower 
is  a  little  longer  than  the  perfect  one ;  the  lower  glume  broad  and  short, 
the  upi)er  acute  and  strongly  7-nerved. 

This  grass  has  a  very  wide  range,  being  found  in  the  Northern  and 
Western  as  well  as  in  the  Southern  States,  growing  abundantly  in  low 
waste  grounds,  as  also,  late  in  the  season,  in  cultivated  grounds. 

Mr.  Charles  Mohr,  of  Mobile,  says  of  it : 

In  damp,  pn*ft«sy  places  it  profors  ricL  ground,  throughout  the  coast  region.  It 
oommenceH  to  vegetate  vigorously  in  the  hottest  i)art  of  the  Hunimcr  uiontlui,  throw* 
ing  out  uuuierouij  shoots  Ironi  the  jointH,  fonning  largo  branched  bushes.  T^ie  foliage 
is  rich  and  t(!udor,  uud  the  succulout,  rather  thick,  stems  are  sweet  and  juicy.  Aftex 
cutting,  it  throws  out  uninerons  Hpvouts  fmni  the  low(U*  joints,  which  grow  rm)idly  so 
as  to  aillov  "'^pcatod  cuttings  until  frost.     It  \r  ^h»''»ugh  all  stages  of  its  growth,  maoh 

I  \ui  »a,    ^it*».,.       »   ill. J.    •      '._•••     ruu       uv;u<^s  to  2  feet'.    It 

*  t  icti^^    crininai  i^'^'^i-  .      hi(j,  .,atii^'^  ^««  ^"'^ry  ditluse,  with. 

*--    'ar^'^iary  b  ^^^'^^  .  »-    -  ^^n   .  isually  covered 

■    ^^-      ;^»»-^n«  ..       'iivated  grounds,* 

•       •  ■  i -:  •    .uiity  the  tops  fre- 

..»/u  J.  .ti»om, -ii.,L  wiicu  .cocuinulat/e  in  qnanti- 

>  '-tiy  rri»M't^"i  !»'    "itth*,  especially  the  very 

*  ^     '»»•■    ^       '»»T  in  Texas  and  tie 
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Western  Territories,  which  will  probably  be  more  valiuibli*.  We  pive  a 
figure  of  it  cliioHy  (or  conipurison,  so  that  it  may  not  be  miataken  for  a 
more  valuable  sipecicii.    (See  Plate  IV.) 

PANICUM   GIBBUM. 

This  is  a  perennial  species,  growing  in  swamps  and  low  wet  ground  in 
the  Southern  States  from  North  Carolina  to  Fh)rida.  The  stem  is  de- 
cumbent, branching  and  rooting  at  the  lower  joints.  The  panicle  is  3 
to  5  inches  long,  and  narrow  from  the  erect,  oppressed  branches.  The 
8i)ikelets  are  oblong  or  lance-oblong,  rather  obtuse,  although  narrowed 
above.  The  upper  glume  is  strongly  11-nerved,  swollen  at  the  biise, 
and  twice  as  long  as  the  smooth  fertile  flower.  The  lower  glume  is  small, 
about  one-fourth  the  length  of  the  upper  one.  The  leaves  are  smooth, 
or  rarely  somewhat  haiiy,  one-half  inch  broad  and  G  to  8  inches  long. 
The  whole  plant  is  of  a  deep  green  color.  The  flowers  drop  oflt*  soon 
after  floweiing. 

This  grass,  if  occurring  in  abundance,  would  be  of  considerable  value, 
a8  it  furnishes  a  good  deal  of  nutritious  matter.    (See  Plate  V.) 

PA^'ICUM  DiVARicATUM — Cauc-like  Panic  grass. 

This  is  a  tropical  and  subtiopical  species,  found  in  our  country  only 
in  Florida  and  the  Gulf  States,  near  the  coast.  It  is  a  shrubby  plant, 
the  culms  being  woody  and  persistent,  like  a  small  kind  of  cane.  Of 
course  only  the  young  shoots  and  leaves  can  be  eaten  by  cattle.  In  the 
districts  where  it  grows  it  may  be  utilized,  as  an  analysis  of  its  compo- 
sition gives  a  very  good  result  The  larger  stems  are  of  the  size  of 
a  goose-quill.  It  is  smooth  and  decumbent,  with  short  spreading 
branches. 

The  leaves  arc  lanccohite,  2  to  3  inches  long  by  4  to  5  lines  wide,  grad- 
ually pointed.  The  panicles  terminate  the  branches,  are  2  to  4  inches 
long,  with  comparatively  short  divergent  branches  and  few  flowers.  The 
spikelets  are  obovate  and  swollen,  about  2  lines  long  and  smooth,  except 
a  very  minute  cottony  tuft  at  the  apex.    (See  Plate  VI.) 

ANDRoroGON  MACROURUS — Hcavy-toppcd  Broom  grass. 

We  present  a  ligure  of  another  of  the  species  of  Andropogonj  3room 
grass  or  r>rooni  sedge,  the  Andropogon  vxacrourus.  It  is  very  frequent 
on  low  sandy  ground,  near  the  coast,  from  New  Jersey  to  Florida,  and 
thence  westward  to  Texas.  It  has  a  stout  culm  2  to  3  or  even  4  and  5 
feet  high,  "bushy  branched  at  the  summit,  loaded  with  very  numerous 
s]nkes  forming  thick  leafy  clusters.^  The  fertile  flower  has  a  capillary 
awn  3  or  4  times  the  length  of  the  glume,  and  the  sterile  flower,  which 
is  usually  present  in  the  genus,  is  vax  this  species  reduced  to  a  slender 
plumose  ])edicol. 

Xone  of  the  si)ecie8  of  Broom  grass  are  to  be  recommended  for  cul- 
tivation. The  analyses  show  their  relative  value,  and  how  much  may 
be  expected  from  their  utilization  on  lands  where  they  occur.  (See 
Plate  VII.) 

Tni'i  K'T'M  REPKNg — (^ouch  gmss,  Quack  grass. 

Then*,  has  been  a  good  deal  of  discussion  relative  to  this  gmsa,  some 
jironouncing  it  one  of  the  vilest  of  weeds,  and  others  claiming  for  it  high 
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nutritive  qualities  overweigbiug  all  the  disadvantages  of  its  <?roAvtlL 
Whichever  party  may  be  right,  it  is  proper  that  farmers  should  be  ac- 
quainted with  it  in  order  to  know  how  to  treat  it,  and  hence  our  figure 
and  description.  It  forms  a  dense  sod  by  means  of  its  far-reaching 
creeping  rhizomas  or  rootstalks,  which  have  short  joints,  and  root  tena- 
ciously at  every  joint. 

It  has  an  abundance  of  foliage,  and  sends  up  a  flowering  culm,  2  to  3 
feet  high,  which  is  terminated  by  a  close,  narrow  spike  of  flewei^  fiom 

3  to  6  inches  long.  This  spike  consists  of  a  succession  of  closely  set 
spikelets,  one  at  each  joint  of  the  rachis,  and  placed  flatwise  with  the 
8ii|,e  against  the  stalk.  Each  spikelet  contains  several  (3  to  8)  flowers, 
with  a  pair  of  nearly  equal  and  opposite,  5  to  7  nerved  glumes  at  the 
base.  These  glumes  are  usually  acutely  pointed  and  sometimes  short 
awned.  The  lower  palet  of  each  flower  is  convex  on  the  back  and 
pointed  or  awned  at  the  tip;  the  upper  palet  flattened  and  bristly 
fringed  on  the  margins.  There  are  many  forms  or  varieties  of  this  grass. 
In  the  Eastern  States  it  is  supposed  to  be  introduced,  but  on  the  arid 
plains  of  th^  West  it  is  undoubtedly  indigenous,  and  in  many  places 
there  it  is  the  most  common  grass.  In  the  typical  form  the  leaves  are 
flat,  but  in  the  Western  varieties  the  leaves  are  frequently  involute  or 
rolled  together  in  a  cylindrical  form. 

Hon.  J.  S.  Grould,  in  writing  of  this  grass,  says : 

The  fanners  of  the  United  States  unite  in  one  continuous  liowl  of  execration  against 
this  grass,  and  it  seems  strange,  when  every  man's  hand  is  against  it,  that  it  is  not 
exterminated.  Yet  we  could  never  really  satisfy  ourselves  that  its  presence  in  mead- 
ows and  pastures  was  sucb  an  unmitigated  curse.  In  lands  where  alt'Cmare  husbandry 
is  practiced,  it  must  be  admitted  to  be  an  evil  of  great  magnitude.  Its  hardiness  is 
snchj  and  its  rapidity  of  growth  is  so  great,  that  it  springs  up  much  more  rapidly  than 
any  other  crop  that  can  be  planted  and  chokes  it.  StiU  it  has  many  virtues.  It  is  per- 
fectly cosmopolitan  in  its  habits.  It  is  found  in  aU  sort-s  of  soils  and  climates.  Its 
creeping  roots  are  succulent,  sweet,  and  very  nutritive,  and  are  greedily  devoured  by 
horses  and  cows. 

Having  the  testimony,  pro  and  con.,  every  farmer  must  decide  for  him- 
self as  to  the  cultivation  of  this  grass.  Its  very  persistence  and  hardi- 
ness is  greatly  in  its  favor  in  cases  where  land  is  wanted  for  a  permanent 
pasture. 

Mr.  Richard  Gaines,  of  Colorado  Springs,  Colo.,  sent  specimens  of  the 
Western  form  of  the  species,  and  says : 

We  think  this  is  the  best  grass  grown,  superior  to  timothy  or  clover.  Wo  call  it 
blue  stem  or  blue  joint ;  no  richer  hay  can  bo  made  from  anything  known. 

(See  plate  VIII.) 

Bromtjs  secalinus — Chess  or  Cheat. 

We  inti'odnce  this  grass,  not  to  recommend  its  cultivation,  but  to 
famiharize  those  interested  with  its  api)earance  and  characters.  Many 
farmers  know  it  well,  as  it  occurs  in  their  wheat  fields.  It  is  an  old  tra- 
dition, which  some  fanners  still  cling  to,  that  chess  is  a  degenerated 
wheat;  that  the  action  of  frost  and  other  causes  occasion  the  deteriora- 
tion, whereas  the  truth  undoubtedly  is  that  chess-seed  was  either  in  the 
land  or  in  the  .seed  sown,  and  being  more  hardy  than  wheat  it  survived 
the  frost  and  took  possession  of  the  ground.  Some  years  ago  this  gniss 
had  a  temporary  popularity  under  the  name  of  Wiliard'a  Brome  gra.ss, 
but  it  was  soon  abandoned  when  brought  into  competition  with  bettor 
grasses. 

ii  has  a  stout  upright  culm,  2  to  .*]  i'eet  high,  the  iJumiclo  being  from 

4  to  6  inches  long,  rather  spreading,  and  the  large  spikelets  somewhat 
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drooping  wbeu  ripo.  Usually  there  are  3  to  5  branches  at  each  joint  of 
the  panicle ;  these  branches  are  of  different  lengths,  from  J  inch  to  2  > 
inches,  and  each  with  1  to  3  large  si)ikelets.  The  spikelets  are  usually 
from  5  to  10  flowered ;  the  glumes  unequal,  nerved,  shorter  than  the 
flowers ;  the  lower  palet  is  convex  or  compressed,  keeled  on  the  back, 
with  an  awn  variable  in  length  from  below  the  point.  In  the  South  it 
would  perhaps  be  a  good  winter  grass,  like  Us  relative  Bronim  unioloidcsy 
but  it  is  not  as  vigorous  a  grass  as  that  species  and  does  not  produce 
Buch  an  abundance  of  foliage.    (See  Plate  IX.) 

Elymus  Canadensis— Large  Wild  rye,  Lyme  grass. 

A  perennial  coarse  grass,  gi^owing  on  river  bi^nks  and  in  rich  sliade<l » 
woods.  Cidms  2  to  4  feet  high,  leafy,  terminated  by  a  cylindrical  loose 
spike  4  to  8  inches  long,  with  the  spikelets  placed  at  intervals  of  about 
half  an  inch  on  the  rachis.  The  spikelets  are  mostly  in  pairs  at  each 
joint,  each  composed  of  from  3  to  5  flowers.  Tbe  glumes  are  naiTow, 
strongly  nerved,  and  tapering  to  an  awn  which  is  rather  shorter  than 
the  awn  of  the  flowers  proper.  The  lower  i)alet  of  each  flower  is  thick 
in  texture,  narrow,  and  extending  into  a  long,  somewhat  curved  awn  or 
beard,  the  palet  with  the  awn  being  an  inch  or  more  in  length.  The 
upper  palet  is  thinner  in  texture,  obtuse,  and  not  awned,  fringed  with 
short  hairs  on  the  margin.  The  spike  is  usually  drooping  at  the  top, 
and  rather  graceful  in  ai)pearance.  The  leaves  are  broad  and  rough, 
the  lower  ones  9  to  12  inches  long. 

In  some  localities  this  is  common  in  low  meadows,  and  is  cut  with 
other  native  grasses  lor  hay.  If  left  until  maturity  it  becomes  too  coarse 
to  be  of  much  value.  In  some  portions  of  the  Southern  States  this  grass 
is  known  as  TcitcU  grass,  from  ba\ing  been  prominently  brought  to 
notice  by  Dr.  Terrell,  of  Sparta,  Ga.  Mr.  O.  W.  Howard  writes  concern- 
ing it  as  follows : 

This  grass  wiU  live  on  thin  land,  but  the  soil,  to  make  it  valnablo,  must  be  rich — 
the  riclicr  the  better.  It  lasts  for  years.  I  have  Iwnown  it  to  occupy  and  flourish  on 
tlie  same  spot  for  twenty  years.  Horses,  sheep,  and  cattle  are  very  ibnd  of  it  during 
the  winter  and  spring ;  hogs  reject  it.  Orchard,  blue,  or  raeadow-oat  grass  are  either 
of  them  preferable  to  it  where  they  thrive.  Whfitevcr  doubt  there  may  be  of  their 
thriving  in  a  given  locality,  there  can  be  no  doubt  of  the  thrift  of  the  Terrell  grass 
in  any  i>art  of  the  South,  however  hot  it  may  be,  if  the  soil  be  made  rich.  The 
l)lanter  living  in  the  flat  and  somewhat  sandy  portions  of  the  South  who  says  he  can- 
not get  a  good  winter  pasture  has  certainly  never  tried  the  TerreU  grass  on  rich  land* 

(See  Plate  X.) 

Festuca  tratensis — Meadow  Fescue  grass. 

This,  although  not  a  native  species,  has  been  introduced  with  foreign 
seeds,  and  is  now  frequently  met  with  in  good  meadows,  particularly  in 
the  Ea.stern  States.  It  is  a  perennial  grass,  varying  from  2  to  4  feet  in 
height.  The  leaves  are  flat  and  rather  broad,  and  about  1  foot  long.  The 
])aniclc  is  generally  branched,  erect  and  narrow,  from  G  inches  to  nearly 
1  foot  long.  The  spikelets  are  lanceolate,  about  lialf  an  inch  long,  and 
(consisting  of  from  5  to  10  flowers.  The  glumes  are  unequal,  the  inner 
one  largest,  and  somewhat  3  nerved ;  the  outer  one  shorter,  rmd  nerveless. 
'J1ic  outer  palets  are  Arm  in  texture,  scarious  at  the  edge,  5  nerved, 
acute,  and  sometimes  with  a  short,  but  distinct,  awn  at  Uie  a])ex. 

This  is  one  of  the  standard  meadow  grjxsses  in  Europe.  Cattle  are 
said  to  1)0  very  fond  of  it,  both  green  and  as  hay.  It  is  deserving  of 
more  extensive  cultivation  in  moist  meadows.    By  some  botanists  this 

23  AO 
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is  considered  a  variety  of  the  tall  Fescae  grass  {Festuca  elatior)^  which 
is  taller,  stouter,  and  more  reed-like.    (See  Plate  XI.) 

Gltgeria  aquatica — Eeed  Meadow  grass. 

This  grass  has  a  stout,  erect,  leafy  culm,  3  to  4  feet  high.  The  leaves 
are  a  foot  or  two  long,  one-quarter  to  half  an  inch  wide,  flat,  and  usually 
somewhat  rough,  especially  on  the  edges. 

The  panicle  is  much  branched,  large,  9  to  15  inches  long,  the  branches 
arranged  in  half  whorls  alternately  on  the  rachis,  at  first  erect,  but 
spreading  with  age.  The  spikelets  are  oblong,  about  a  quarter  of  an 
inch  long,  5  to  9  flowered,  with  capillary  pedicels.  The  lower  third  of 
the  branches  is  naked.  The  glumes  are  unequal,  1  nerved,  and  some- 
what obtuse.  The  lower  palet  is  obtuse,  strongly  7  nerved,  and  entire 
at  the  apex.  The  upper  palet  is  somewhat  2  toothed,  and  about  aa  long 
as  the  lower. 

Hon.  J.  S.  Gould  says : 

This  grass  is  made  into  hay,  which  is  liked  by  cattle.    It  flowers  in  July ;  it  is  found 
in  most  parts  of  Europe,  and  is  widely  diffused  in  this  country  in  wettish  meadows. 

It  may  be  doubted  whether  the  European  grass  of  this  name  is  iden- 
tical with  the  American  one,  although  certainly  veiy  similar.  (See 
Plate  XII.) 

Glyceeia  NERVATA— Nerved  Meadow  grass. 

This  is  similar  in  appearance  and  habit  to  the  preceding,  but  smaller. 
The  culms  are  2  to  3  feet  high,  usually  somewhat  decumbent  below, 
often  branching  and  rooting  at  the  lower  joints.  It  varies  greatly  in 
size  and  in  the  magnitude  of  the  panicle.  It  usuaDy  grows  along  the 
wet  margins  of  streams  in  close  patches.  The  panicle  is  from  4  to  8 
inches  long,  nodding  when  young,  loose  and  spreading  with  capillary 
branches.  The  leaves  are  8  to  12  inches  long,  and  2  to  3  lines  wide. 
The  spikelets  are  small,  about  6  flowered,  oblong,  becoming  purplish 
with  ago.  The  upper  glume  is  3  nerved  and  obtuse,  the  lower  rather 
acute  and  scarious  on  the  margin.  The  lower  palets  are  truncate-obtuse, 
and  prominently  7  nerved ;  the  upper  one  2  toothed  at  the  apex.  It  is 
a  very  common  grass  in  moist  grounds  and  swamps,  extending  to  the 
Eocky  Mountains  and  northward  to  Alaska.     (See  Plate  XIII.) 

PoA  coMTRESSA — Wire  grass,  Blue  grass. 

This  species  has  sometimes  been  confounded  with  the  Kentucky  Blue 
^ass  (Poa  jpratensis)^  from  which  it  differs  in  many  particulars.  It  is 
bnnd  in  many  old  pastures,  on  dry  banks,  and  in  open  woods. 

""lie  culms  are  hard  and  much  flattened,  1  foot  to  18  inches  long,  more 
n  -oss  decumbent  and  bent  at  several  of  the  lower  joints.  The  leaves 
i-re  scanty,  amooth,  short,  and  of  a  dark,  bluish  green  color.  The  pan- 
'jle  is  short  and  contr^*'*^^,  1  to  3  inches  long.  The  branches  are  in 
lairs  or  threes,  sl»'^^^  «t  ^"^rh,  and  freq^f^^itiy  one-sided.  The  spike- 
'^*^s  are  ovate-o.biv»i^  •  *■  »  -pedicelcc  ••  generally  5 to  6  flowered. 
rM/3  g-iniries  are  ii^'^^t  ^'     ^^'^■'^n  tint        •  '*^h  x>urple. 

^^"    -     ^r  ])alc»     •'         •         ^    -ovi,  the  /art  of  the  nerves  finely 

'i»^    u.  —      loUoo        "^  of  \airs  is  usually  pi'es- 


'\ 
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decumbent  steins,  shorter  leaves,  shorter  and  narrower  panicle,  ^tbj 
fewer  branches.  It  forms  a  looser  turf,  but  has  a  firm  hold  by  means  or 
its  creeping  rhizoma. 

Very  contradictory  accounts  have  been  given  as  to  its  agricultural 
vsdue,  some  denouncing  it  as  worthless  and  others  speaking  well  of  it. 
Hon.  J.  S.  Gould  says,  respecting  it : 

It  is  certain  that  cows  that  feed  npon  it  both  in  pasture  and  in  hay  give  more  milk 
and  keep  in  better  condition  than  when  fed  on  any  other  grass.  Horses  fed  on  this 
hay  will  do  as  well  as  when  fed  on  timothy  hay  and  oats  combined. 

(See  Plate  XIV.) 

AVENA  STRIATA— Wild  Oat  grass. 

This  grass  grows  on  rocky  hills  in  New  England  and  New  York.  The 
culms  are  about  2  feet  high,  smooth  and  slender.  The  leaves  are  nar- 
row, and  4  to  6  inches  long;  the  panicle  is  slender  and  drooping;  the 
upper  2  or  3  branches  single,  undivided,  and  short-pediceled ;  the  lower 
branches  in  twos  or  threes,  with  longer  pedicels.  The  upper  branches 
have  each  only  a  single  spikelet,  which  is  ^  to  ^  inch  long,  and  3  to  6 
flowered.  The  glumes  are  much  shorter  than  the  flowers,  thin,  scarious 
margined,  purpUsh,  and  acute.  Each  of  the  flowers  has  a  short  tuft  of 
hairs  at  the  base.  The  lower  palet  is  7  nerved,  4  lines  long,  with  a 
sharply  2-tootbed  apex,  just  below  which  rises  a  slender  bent  awn.  The 
upper  palet  is  acute,  shorter  than  the  lower,  with  two  marginal  fringed 
nerves. 

This  grass  belongs  to  the  same  genus  as  the  cultivated  oats,  which  is 
Avena  sativa.  Its  range  is  to  the  northward,  being  addicted  to  a  cool 
elevated  country.  Its  productiveness  and  value  for  agricultural  pur- 
poses has  not  been  tested.    (See  Plate  XY.) 

Danthonia  spicata — Spiked  Wild  Oat  grass. 

This  grass  grows  in  small  clumps  on  barren  hills  or  in  poor  clay  lands* 
The  leaves  are  mostly  in  a  tuft  near  the  ground,  short,  narrow,  and  curled 
in  dry  weather.  The  culms  are  1 J  to  2  feet  high,  erect  and  slender.  The 
panicle  is  only  an  inch  or  two  long,  mostly  simple,  and  of  4  to  7  spike- 
lets,  with  very  short  pedicels.  It  is  a  very  poor  grass.  Hon.  J.  S.  Gould 
says  : 

As  it  will  grow  on  hard  clay  lands  where  nothing  else  will,  it  mi^htbe  worth  while 
to  sow  its  seed  on  such  lands,  as  it  is  certainly  better  than  nothing,  but  the  better  plan 
is  to  manure  the  soil  so  that  it  will  produce  the  richer  grasses. 

(See  Plate  XVI.) 

Danthonia  compressa— Compressed  Oat  grass. 

This  species  was  discovered  and  described  in  1868  by  Mr.  0.  F.  Aus- 
tin. It  grows  in  Pennsylvania,  Kew  York,  and  New  England.  Mr.  C. 
G.  Pringle  sends  it  from  Vermont,  growing  on  dry  hillocks  along  the 
Waterbiiry  Eiver.  It  also  gi*ows  on  the  summit  of  the  Eoan  Mountain, 
Korth  Carolina,  over  large  areas,  and  furnishes  good  summer  pasturage. 
Probably  it  o(*ciirs  on  the  other  mountains  of  the  AUegbany  Eauge.  It 
differs  fioDi  the  prextcHling  species  in  forming  a  compact  sod,  by  having 
more  numerous  and  larger  leaves,  by  a  longer  and  more  si)reading  pani- 
cle, and  by  the  two  long,  slender  teeth  on  each  side  of  the  awn  of  the 
flowers.    (See  Plate  XVU.) 
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Phalaris  INTERMEDIA — ^Americou  Canary  grass. 

This  species  resembles  the  Canaiy  j^rass  (PJmlaris  caiiariens^is).  wliiii^ 
produces  the  seed  commonly  sold  as  food  for  Canary  birds.  It  is,  how- 
ever, a  taller  and  more  robust  species,  gi'owing  2  to  3  feet  high,  with  a 
stout^  erect  culm,  and  broadly  linear  leaves,  which  are  irom  4  to  10 indies 
lonj^.  The  spike  is  oblong  and  compact,  1  or  2  inches  long,  or  in  tlie 
variety  anguatuta  it  is  uairow  and  cylindrical,  3  or  4  inches  long,  and 
more  or  less  interrupted  at  the  lower  part.  *  The  spikelet^  are  3  flowered, 
the  2  lower  flowers  being  imperfect  and  reduced  to  2  hairy  sc^es.  The 
upper  flower  is  perfect,  consisting  of  2  boat-shaped  palets  which  become 
thick  and  hard,  and  2  nearly  equal,  narrowly-keeled  glumes  which  are 
one-third  longer  than  the  ovate  hairy  flower. 

This  species  grows  in  South  Carolina  and  the  Gulf  States,  extending 
to  Texas,  and  then  stretching  across  to  the  Paciflc  coast  and  occorring 
through  California  and  Oregon.  It  has  l&equently  been  sent  us  fit>m 
the  Southern  States  as  a  valuable  winter  grass. 

Mr.  Thomas  \V.  Beaty,  of  Conwayborough,  S.  C,  sent  specimens  for 
analysis,  and  says : 

The  grass  I  send  you  was  planted  last  September,  and  the  specimens  were  cut  on  the 
9tb  instant  (March).  You  will  notice  that  it  is  headiuj^  out,  and  is  just  now  in  a  riffht 
condition  for  mowing.  It  is  wholly  a  winter  grass,  dying  down  in  the  latter  part  of 
April  and  first  of  May,  and  it  seems  to  mo  should  bo  a  great  thiug  for  the  South  if 
properly  introduced  and  cultivated,  or  rather  the  ground  properly  prepared  and  the 
seed  Bown  at  the  right  time.  It  would  afford  the  best  of  green  i)asturago  for  sheep 
and  cattle  all  winter.     It  is  what  we  call  Gilbcrt^s  Relief  grass. 

Many  years  ago  Dr.  Lincecum,  of  Texa^,  exi)erimented  with  this  grass, 
and  recommended  it  highly.    (See  the  Patent  Oflice  Export  for  1860.) 

In  California  the  grass  is  called  California  timothy,  and  is  said  to  have 
no  agricultural  value.    It  is  an  annual  or  biennial.    (See  Plat«  XVIII.) 

ANTnoxAUTHUM:  ODOKATUM — Swcct  Vernal  grass. 

A  perennial  grass,  much  employed  as  a  part  of  mixed  lawn  grasses, 
and  also  in  meadows.  It  grows  thinly  on  the  ground,  with  slender  culms, 
seldom  more  than  1  foot  to  18  inches  in  height,  and  scanty  in  foliage. 
The  panicle  is  close  and  nan*ow,  except  that  it  expands  considerably 
during  lloweriug  time.  The  spikelets  consist  of  two  thin  keeled  glumes, 
of  which  the  lower  is  only  about  half  the  length  of  the  upper,  and 
the  upper  closely  incloses  the  flowers,  of  which  there  are  two  or  three 
in  each  spikelet;  only  the  central  or  upper  one  is  perfect,  and  the  two 
lower  ones  reduced  to  an  awned  hairy  palet  on  each  side  of  the  perfect 
flower. 

The  perfect  flower  consists  of  two  small  unawned  palets,  two  stamens, 
and  two  styles.  The  awn  of  one  of  the  imperfect  flowers  is  long  ana 
twisted,  that  of  the  other  is  shorter  and  straight.  It  is  very  fragrant, 
and  gives  a  pleasant  odor  to  hay  which  contains  it. 

Mr.  J.  Stanton  Gould  says : 

It  is  nowhere  considered  a  very  valuable  variety  for  hay,  as  the  cuhns  are  wide 
ftpoxt,  very  thiu,  and  bear  but  few  loaves ;  hence  it  gives  a  light  crop  of  hay. 

(See  Plate  XIX.) 

Dactylis  glomerata.— Orchard  grass. 

This  is  one  of  the  most  iK)pular  meadow  grasses  of  Europe,  and  ii 
well  known  to  most  farmers  in  the  Northern  and  Eastern  States. 
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It  IS  u  perenuial  grass,  of  stroug,  rank  growtb,  about  3  feet  liigh,  tli*^ 
I'ulm  and  leaves  roughisb,  the  leaves  broadly  linear,  light  green,  and  5 
or  G  on  a  culm. 

The  panicle  is  generally  but  2  or  3  inches  long,  the  ui)per  part  dense 
from  the  shortness  of  the  branches,  the  lower  branches  longer  and  spread- 
ing, but  with  the  spikelets  glomerated  or  tufted  closely  together.  The 
spikelets  are  usually  3  to  4  flowered,  one  sided,  on  short  rough  pedicels. 
The  glumes  are  pointed  and  somewhat  unequal,  the  upper  one  being 
smaller  and  thinuer  than  the  lower.  The  lower  palet  in  each  flower  is 
ovate-lanceolate,  roughish,  and  ending  in  a  sharp  i)ointor  short  awn,  and 
is  rather  longer  than  the  glumes. 

Mr.  J.  S.  Gould  says,  respecting  this  grass: 

The  testimoDy  that  has  been  coUected  from^aU  parts  of  the  world  for  two  oentnriea 
past  establishes  the  place  of  this  species  among  the  very  best  of  our  forage  grasses, 
and  we  have  not  the  sliadow  of  a  doubt  that  the  interests  of  our  graziers  and  dairy- 
men would  be  greatly  i)romoted  by  its  more  extended  cultivation.  It  is  always  found 
in  the  rich  old  pastures  of  England,  where  an  acre  of  land  can  be  relied  upon  to  fatten 
a  bullock  and  four  sheep.  It  is  admirably  adapted  for  growing  in  the  shade,  no  grass 
being  equal  to  it  in  this  resi)oct  except  rough-stalked  meadow  grass  {Poa  trivialis.) 

(See  Plate  XX.) 

BouTELOUA  OLIGOSTACHYA — Grama  grass. 

The  name  Grama  grass  is  given  to  several  species  of  Bouteloua  grow- 
ing on  the  great  i)lain8  of  the  eastern  slope  of  the  Rocky  Mountains 
and  the  high  table-lands  of  Texas.  They  are  valuable  grasses  for  graz- 
ing purposes,  but  they  grow  too  short  and  too  thinly  to  be  advantageous 
for  hay.  They  grow  in  bunches  with  a  mass  of  short  leaves  at  the  base. 
The  principal  characters  of  the  B.  oligostachya  are  as  follows : 

Tlie  culms  or  stalks  are  from  1  to  1^  feet  high.  Near  the  top  there 
are  usually  two  or  three,  sometimes  more,  curved  flower  spikes,  about 
1^  inches  long,  consisting  of  numerous  sessile  flowers  closely  set  on  one 
side  of  the  stalk  or  rachis.  The  spikelets  consist  of  the  pair  of  glumes, 
one  perfect  flower,  and  one  or  two  neutral  or  rudimentary  ones.  The 
palets  of  the  perfect  flower  are  two  or  three  toothed  or  awned  at  the 
apex. 

Although  this  is  one  of  the  most  valuable  of  grasses  for  the  western 
plains,  it  has  never  been  successfully  cultivateil  in  the  moister  districts 
of  the  sea-coast.    (See  Plate  XXI.) 

Spartina  CYNOSUROIDES— Fresh-water  Cord  grass. 

This  species  much  resembles  the  salt  reed  or  marsh  grass  of  the  Atlan- 
tic coast,  which  is  much  valued  for  making  marsh  hay.  The  fresh-water 
Cord  grass  grows  away  from  the  sea-coast,  and  in  the  Western  States 
becomes  very  i)l(>ntiful,  forming  a  large  part  of  the  product  of  the  sloughs 
or  wet  marshes  of  that  region.  It  is  a  perennial,  tall,  coarse,  and  stout 
grass,  growing  from  3  to  5  feet  high,  with  leaves  2  or  3  feet  long.  It  is 
frequently  cut  lor  hay,  but  is  a  very  cofirse  inferior  article  unless  cut 
when  very  young.  It  gives  good  feed  very  early  in  the  spring,  but  be- 
comes so  coarse  as  soon  to  be  rejected  by  the  cattle  when  anything  better 
is  procurnble.  In  the  bottom  lands  of  the  Mississippi  it  is  abundant, 
and  has  to  some  extent  l)een  manufactured  into  paper.  The  top  of  the 
(iulm  for  about  one  foot  is  occupied  by  from  5  to  10  or  more  flower  spikes, 
which  are  from  1 J  to  3  inches  long,  and  consist  each  of  two  rows  of 
closely  set  spikelets  on  one  side  of  the  rachis.    The  spikelets  are  ea<di 
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1-flowered,  flattened  laterally;  the  glumes  linear-lanceolate  and  awl- 
pointed,  the  upper  one  very  rough  on  the  keel,  and  twice  the  length  of 
the  lower.  The  two  palets  are  nearly  equal,  and  about  the  length  of  the 
lower  glume.    (See  Plate  XXTT.) 

MUHLENBERGIA  GLOMERATA. 

This  grass  grows  in  wet  swampy  grounds,  chiefly  in  the  northern  and 
western  portions  of  the  United  States.  It  is  found  in  Colorado,  Utah, 
and  Nevada,  and  some  varieties  of  it  in  Texas  and  New  Mexico. 

The  typical  form  is  2  to  3  feet  high,  stifliy  erect  and  unbranched,  gen- 
erally purplish  below  the  joints.  The  culm  is  hard,  somewhat  compressed, 
and  very  leafy.  The  panicle  is  narrow,  2  to  4  inches  long,  composed  of 
numerous  close  clusters  of  flowers,  becoming  looser,  and  sometimes  inter- 
rupted below,  forming  an  interrui>ted  glomerate  spike.  The  spikelets 
are  1-flowered  and  closely  sessile  in  the  glomerules  or  clusters.  The 
glumes  are  linear-lanceolate,  gradually  tapering  into  an  awn  or  bristle  of 
equal  length.  The  flower  is  one-third  to  one-ha&  shorter  than  the  glumes, 
hairy  at  the  base  and  lower  part.  The  palets  are  unequal  and  very  acute. 
The  root-stalk  or  rhizoma  is  hard  and  Imotty,  and  furnished  with  numer- 
ous short,  firm  shoots  or  stolons. 

In  the  Eastern  States  it  is  utilized  as  one  of  the  native  products  of 
wet  meadows  in  the  making  of  what  is  called  wild  hay.  Specimens  have 
been  sent  from  Colorado  and  Kansas,  and  recommended  as  an  excellent 
grass  for  hay.    (See  Plate  XXin.) 

CiNNA  ARUNDINACEA— Wood  Reed  grass. 

A  perennial  grass  with  erect,  simple  culms  from  3  to  6  feet  high,  and 
a  creeping  rhizoma,  growing  in  swamps  and  moist  shaded  woods. 

The  panicle  is  from  6  to  12  inches  long,  rather  loose  and  open  in  flower, 
afterwards  more  close.  The  branches  in  fours  and  fives,  spreading  in 
flower;  after,  more  erect.  The  spikelets  are  1-flowered,  much  flattened, 
crowded  in  the  panicle,  and  somewhat  purplish  in  color.  The  glumes  are 
lanceolate,  acute,  and  strongly  keeled,  the  lower  rather  shorter,  the 
upper  a  little  longer  than  the  palets.  The  flower  is  visibly  stalked  in  the 
glumes,  smooth  and  naked ;  the  palets  much  like  the  glumes,  the  lower 
one  longer  than  the  upper,  and  sometimes  having  a  short  awn  on  the 
back,  or  sometimes  naked.  The  leaves  are  broadly  linear-lanceolate, 
about  1  foot  long,  4  to  6  lines  wide,  and  with  a  conspicuous  elongated 
ligule. 

This  leafy  stemmed  grass  furnishes  a  large  quantity  of  fodder,  but 
experiments  are  wanting  to  determine  its  availability  under  cultivation. 
(See  Plate  XXIV.) 

Tricuspis  purpurea— Sand  grass. 

This  is  an  annual  grass,  growing  in  tufts  in  sandy  ground  along  the 
Atlantic  coast,  and  also  on  the  sandy  shores  of  some  of  the  lakes  and 
rivers  of  the  interior.  The  culms  are  about  1  foot  in  height,  rather  de- 
cumbent at  the  base,  with  numerous  (8  to  10)  short  joints,  and  a  corre- 
sponding number  of  narrow  awl-shaped  leaves  2  to  3  inches  long,  which 
are  bearded  with  hairs  at  the  top  of  the  sheaths.  There  are  usually  sev- 
eral lateral  panicles  of  flowers,  as  well  as  a  terminal  one.  The  lateral 
ones  are  inclosed  within  the  sheaths ;  the  terminal  one  usually  ezserted, 
but  short  and  simple.    The  spikelets  are  2  to  5  flowered|  the  glumes 
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much  shorter  than  the  flowers,  which  are  somewhat  distant  from  ench 
other;  bothpalets  are  strongly  fringed,  the  lower  one  2-cleft  at  the  sum- 
mit, with  its  mid-rib  extended  into  a  short  awn. 
This  grass  apparently  has  little  practical  vaJae. 

Aristida  purpurea — Purple  Awned  grass. 

There  are  many  species  of  this  genus,  most  of  which  grow  in  dry 
sandy  or  barren  soils,  and  are  of  little  or  no  agricultural  value. 

The  species  which  we  figure,  Aristida  purpurea,  is  one  which  grows 
west  of  the  Mississippi  Eiver,  and  is  common  and  in  many  places  abun- 
dant on  the  plains  of  Kansas,  New  Mexico,  and  Texas. 

It  is  an  annual  grass,  li  to  3  feet  high,  with  slender  culms,  much 
branched  from  the  base,  and  short,  involute  leaves.  The  panicle  is  6  to 
8  inches  long,  rather  narrow,  and  when  in  flower  having  a  graceful, 
plume-like  look  from  the  spreading  of  the  long  purple  awns  or  beards 
of  the  flower.  The  spikelet^  are  1-flowered.  The  glumes  are  unequal, 
the  upper  one  being  about  J  inch  long,  the  lower  two-thirds  as  long,  and 
both  very  narrow  with  long  tapeiing  points.  The  lower  palet  is  narrow 
and  involute  or  rolled  together  around  the  upper  palet  and  the  grain  or 
seed,  and  running  out  at  the  apex  into  three  slender,  diverging,  nearly 
equal  awns  or  beards,  from  1  to  2  inches  long. 

Where  this  grass  is  abundant  it  furnishes  an  inferior  grazing,  but  by 
enriching  the  soil  its  place  can  be  supplied  with  much  more  valuable 
kinds.     (See  Plate  XXV.) 

Respectfully  submitted. 

GEO.  VASEY,  Botanist. 

Hon.  Wm.  G.  Le  Due, 

Commissioner  of  Agriculture. 


REPORT  OF  THE  SUPERINTENDENT  OF  GARDENS 

AND  GROUNDS. 

Sni:  I  have  the  honor  to  submit  the  following  report  in  connection 
with  the  operations  of  this  division. 

The  distributions  for  the  year  have  aggregated  to  the  number  of  one 
hundred  and  ninety-five  thousand  plants  of  various  kinds,  but  almost 
wholly  of  those  having  economic  value,  as  the  olive,  Japan  persimmon, 
tea,  coffee,  cinchona,  orange,  lemon,  fig,  grape,  strawberry,  &c.  Fully 
teven-ei^hths  of  these  plants  were  distributed  by  mail^  involving  much 
sabor  in  their  preparation  for  this  mode  of  transportation. 

Estimating  these  plants  at  the  very  low  price  of  5  cents  each,  they 
would  represent  a  money  value  of  $9,760,  a  sum  considerably  above  the 
amount  of  the  appropriation  allowed  for  labor  for  propagating,  and  for 
kee])ing  the  p:ardens  and  grounds  of  the  Department  in  order,  which 
includes  i;r),(iOO  square  feet  of  glass  structures  well  stocked  with  plants 
and  10  acres  of  ground,  much  of  it  kept  as  lawn  and  flower-garden, 
with  numerous  walks  and  drives^  together  Trfth  collections  of  grapas, 
strawberries,  and  other  hardy  fruiting  plants,  all  of  which  require  much 
labor  and  attention  for  ordinary  care  and  keeping. 

But  little  has  been  added  to  the  arboretum  collection  during  the  past 
year.  The  j)roximity  of  the  grounds  to  the  city,  and  their  almost  un- 
protected condition,  render  it  a  difficult  matter  to  maintain  the  bibebi 
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on  the  trcea  and  ehrtiba.  A  proper  substantial  fence  is  greatly  needed 
to  inclose  tlio  grounds  and  insure  greater  certainty  in  the  results  fit)ui 
l)ropagating  operations.  \Vben  unprotected  from  <lepredat6rs,  no  ab- 
solute certainty  can  be  guaranteed  in  preserving  the  nomenclature  of 
the  plants  in  the  cutting-beds,  in  consequence  of  tlie  liability  of  the 
labels  being  displaced  beyond  the  possibility  of  a<'^nrato  readjustment 

FIOS. 

In  the  ordinary  wint<^rs  Innc,  lig  trees  are  killed  to  the  ground  even 
when  the  young  wood  has  been  as  perfectly  matured  as  the  climate  will 
admit.  TJio  brandies  can  bo  presented  by  bending  them  down  and  pro- 
tecting them  by  a  covering  of  soil.  But  occasionally  early  frosts  will 
destroy  the  foliage  and  anost  growth  before  the  wood  has  become  ma- 
tured ;  in  this  condition  covering  is  of  but  little  avail.  Towards  the  end 
of  October  of  the  present  year  the  thermometer  indicated  18  degrees  of 
frost,  which  amount  of  cold  had  the  eflbct  of  destroying  the  yearly 
growths  on  all  the  varieties  in  the  collection,  and  in  the  case  of  young 
plants  killed  them  completely.  To  guard  against  such  casualties  in 
future,  and  to  insure  a  su])ply  of  cuttings  for  distribution,  a  glazed 
structure  has  been  assigned  to  the  growth  of  a  small  but  select  collec- 
tion of  varieties  of  the  lig.  Tlie  house  is  singlC'roofed^  and  the  plants 
are  trained  against  the  wall.  The  ol)ject  here  being  more  for  the  pur- 
pose of  procuring  shoots  for  cuttings  than  that  of  procuring  quantities 
of  fruit,  the  border  for  the  roots  is  kept  well  enriched  so  as  to  encourage 
a  luxuriant  growth  of  wood,  the  rii)ening  of  which  can  be  secured  by 
withholdin<5c  water  from  the  border  as  wintx^r  approaches. 

In  northern  localities  where  the  lig  will  not  endure  the  winter  unpro- 
tected, it  will  be  found  profitable  to  cultivate  them  under  glass.  The 
care  of  a  fig  house  is  much  less  than  that  required  for  a  cold  graperj", 
and  the  crop  quite  as  certain  and  more  valuable  to  those  who  fully  ap- 
preciate the  value  of  fresh  ligs.  AMth  a  judicious  selection  of  varieties 
the  plants  would  bear  continuously  during  summer;  each  plant  ripening 
two  crops  of  perfect  fiiiit  would  atlord  a  daily  supply  for  many  months. 

The  soil  for  fruiting  figs  should  not  be  made  rich ;  a  gravelly  or  sandy 
loam,  rather  poor  than  otherwise,  will  produce  the  best  results.  A  rich 
soil -encourages  a  heavy  wood-growth  at  the  expense  of  the  crop  of  fruit. 

FOREIGN  GRArES. 

A  large  collection  of  foreign  gra])es  is  cultivated  in  the  grape  house, 

-niahily  for  the  pui^^ose  of  furnishing  wood  for  propagating  plants.    The 

young  plants  are  distributed  principally  in  Florida  and  Texas,  in  whidb 

States  some  of  the  varieties  are  said  to  succeed  in  the  open  air  quite  as 

f"!^  is  they  do  in  California. 

)rief  description  of  some  of  the  more  recently  introduced  varieties 
-    >nrn-  ith  given  : 

'•«/>. '5,  nhf%  Mmcat, — This  grape  is  rex)rescnted  as  a  lati^  fniit  of 
....  rooni'ncr  a  long  time  after  being  ripe.    Afterfruiting  it 

•'-^a  to  be  of  but  little  value.    The  berries  set 
'■p  >'     •         -'^nnence  the  bunches  are  imr^'^rfect.    It  is 
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PHmuxis  FrwiUgnan. — ^Tbe  flavor  of  this  variety  is  fnlly  eqnal  to  that 
of  the  better  known  White  Frontignan.  It  is  a  remarkably  prolific  va- 
riety, and  is  an  acquisition  among  free-growing  high-flavored  grapes. 

Muscat  Hamburg, — ^This  variety  is  considered  to  be  the  same  as  the 
Black  Muscat  Comparing  the  two  varieties  as  they  grow  side  by  side 
they  closely  resemble  each  other.  The  BlacJc  Muscat  appears  to  have 
better-colored  and  more  compact  bnnches.  This  is  one  of  the  best-fla- 
vored black  grapes  in  the  list,  and  when  well  grown  produces  very  fine 
bunches. 

Foster's  White  Seedling, — A  very  productive  early  grape  of  the  Siceet- 
water  class.  It  is  not  high  flavored,  and  is  no  improvement  upon  older 
varieties.  It  is,  however,  admirably  adapted  for  pot-culture,  being  a 
great  bearer,  and  of  very  moderate  growth. 

Dutchess  of  Baccleuch. — A  free-growing  and  productive  plant,  produc- 
ing long  tapering  bunches  with  small  white  berries.  It  is  a  pleasant- 
flavored  fruit,  but  does  not  come  up  to  description  as  possessing  exqui- 
site flavor. 

Uarly  Smyrna. — ^An  abundant  bearer,  of  the  Sweettcater  class  of  grapes ; 
fruit  of  sweet,  spicy  flavor. 

Royal  Ascot, — ^This  grape  promises  to  be  a  desirable  acquisition  to  the 
cold  grapery.  It  produces  a  medium-sized  bunch,  the  berries  large, 
solid,  crisp,  and  well  flavored. 

Trentham  Blach — A  very  prolific  variety.  The  bunches  are  of  medium 
size,  resembling  those  of  the  Hamlyiirg  Muscat ;  the  berries  juicy  and 
sweet,  but  not  highly  flavored. 

Ingraham^s  Prolific. — A  small,  early,  black  grape,  sweet  and  full  of  a 
brisk  spicy  juice,  not  worthy  of  place  in  a  house,  but  promising  as  a  good 
grape  for  some  portions  of  the  Southern  States. 

Napoleon  Muscadine. — A  free-growing,  prolific  vine;  fruit  resembles 
that  of  the  Royal  Muscadine^  but  much  more  distinct  in  flavor  than  that 
old  variety.    It  possesses  all  the  characteristics  of  a  good  table  grape. 

Reeves  Muscadine. — This  is  an  early  variety  of  the  Sweetwater  class, 
very  productive,  and  of  fine  flavor. 

Lady  Doicnes. — This  is  a  valuable,  late-keeping  grape.  It  succeeds 
very  well  in  a  cold  grapery,  but  requires  a  cool  night  temperature  when 
the  seeds  are  forming,  otherwise  the  berries  become  scalded,  turn  black, 
and  decay  quite  rapidly.  It  is  late  to  ripen  or  color,  ana  cannot  bo 
managed  properly  unless  the  grapery  is  provided  with  a  heating  appa- 
ratus of  some  kind.  With  proper  care  the  fruit  can  be  kept  hanging  on 
the  vine  until  March  and  April.  The  fruit  is  not  of  the  highest  flavor, 
and  beyond  its  remarkable  keeping  qualities  has  no  particular  merit. 

Wliite  Lady  Downes. — Resembles  the  last  in  all  respects  except  in 
color;  it  is  the  best-keeping  white  grape  in  cultivation. 

Muscat  St.  Laurent. — A  very  prolific  variety ;  bunches  long,  tapering, 
a7]<l  slightly  shouldered ;  a  tender-fleshed  fruit,  but  not  highly  flavored. 

Marehio7i€ss  of  Hastings. — A  good  grape,  resembling  the  Black  Ham- 
burgj  but  not  superior  to  that  well-known  variety. 

l)r.  Robert  Hogg. — This  grape  closely  resembles  the  Royal  MuscadinCy 
and  is  about  equal  to  that  variety  in  flavor  and  productiveness. 

Among  tlie  older  varieties  may  be  mentioned  the  Frontignans.  white, 
black,  and  grizzly ;  of  these,  the  white  is  the  best ;  and  as  the  flavor  is 
the  same  in  all,  one  variety  is  sufiicient  in  a  collection  for  family  use. 
it  is  also  one  of  the  best  for  culture  in  pots. 

Muscat  of  Alexandria. — This  standard  variety  is  well  known  for  the 
large,  exquisitely-flavored  fruit  which  it  produces.  When  cultivatecl 
in  cold  graperii  5  the  pollen  seems  to  be  impertectly  developed,  and  con- 
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sequently  the  bunches  are  frequently  irregular  and  thin.  A  variety, 
the  Bowood  Muscatj  usually  sets  more  perfectly,  and  is  preferable  on 
that  account.  The  Tottenham  Park  Mtiscat  also  sets  very  regularly. 
The  flavor  of  these  varieties  is  similar  to  that  of  the  first  mentioned. 

Muscat  Troveren. — A  free-growing,  prolific  grax)e;  bunches  long  and 
well  formed ;  flavor  sweet  and  pleasant,  but  without  any  of  the  peculiar 
excellence  of  the  Muscats. 

Black  Hamburg. — This  excellent  grape  is  one  of  the  most  productive 
and  reliable ;  it  has  been  grown  of  a  large  size ;  the  berries  are  large, 
of  a  full  sweet  flavor  when  properly  matured.  Many  persons  allow  too 
many  bunches  to  remain  on  the  plant,  which,  in  consequence,  never 
color  black  or  reach  full  maturity  of  size  or  flavor.  Severe  summer  prun- 
ing produces  a  like  result ;  and  when  this  is  combined  with  a  heavy  croi>| 
the  fruit  is  comparatively  worthless. 

The  Mill  Hill  Hamburg  is  sweeter  than  the  old  variety.  The  WUmoi 
Hamburg  has  a  larger  berry;  but  none  of  the  varieties  of  the  Hamburg 
are  essentially  distinct. 

Black  Prince. — A  standard  variety  for  the  cold  grapery;  the  vine  is 
free-growing  and  prolific ;  the  bunches  long  and  tapering,  and  slightly 
shouldered;  the  berries  about  medium  in  size;  flavor  pleasant  and 
ratiier  sprightly. 

Bla<ik  St.  Peters. — ^A  very  desirable  vine,  producing  freely  of  long,  ta- 
pering bunches,  which  are  sometimes  heavy-shouldered  when  the  bunches 
are  large ;  the  fruit  is  brisk  flavored,  and  keeps  well  for  a  long  time  after 
becoming  ripe.    It  is  a  good  sort  for  a  cold  grapery. 

Prince  Albert. — ^A  very  robust-growing  vine;  consequently  it  does 
not  come  into  bearing  so  early  as  most  varieties,  but  when  it  commences 
to  fruit  it  is  very  prolific.  The  bunches  are  very  large;  the  berries  of 
medium  size,  having  solid  flesh,  but  without  any  distinctive  character 
as  to  flavor.  It  is  valuable  on  account  of  its  lateness,  its  showy  ap- 
pearance, and  productive  qualities. 

BucklancVs  /Sweetwater. — This  variety  produces  a  larger  bunch  and 
berry  than  does  any  others  of  the  so-called  Sweetwater  class.  It  is  a 
very  beautiful  grape,  and  of  good  flavor  when  ripened  to  a  golden  color, 
but  it  is  not  of  the  best  class  of  flavored  varieties. 

Palestine. — This  variety  is  sometimes  grown  for  the  novelty  of  its  long 
bunches,  which  occasioually  reach  a  length  of  30  inches.  The  berries 
are  small,  hard-flealied,  but  sweet  and  palatable.  Perhaps  the  best  use 
that  could  be  made  of  this  grape  would  be  to  cross  it  with  a  superior- 
berried  sort,  and  thus  secure  large-buached  varieties. 

Ghasselas  Miisque. — This  is  one  of  the  highest  flavored  of  all  grapes ; 
it  is,  however,  so  liable  to  crack  (the  berries  burst  and  decay  just  pre- 
vious to  ripening)  that  it  is  not  a  profitable  grape  to  plant.  In  pot  cul- 
ture it  answers  better,  as  the  fruit  can  be  preserved  and  ripened  by 
v^^ping  the  plants  rather  dry  during  the  period  of  rix>ening. 

^^^ite  Nice. — This  grape  i)roduces  very  large  bunches ;  the  berries  are 
..iinni  size,  and,  ^''>^'^n  rij)ened,  of  ?^  ^mber  color,  are  sweet-tasted, 
•iQ^h-fir    "  ^'        ^he  b^^*^s  ar^     -ror^^  v  ^-^^^^  and  decay  should 
'"        ">ii".  ..   <  IT.   >,-  ^ 'tic      -  ...        -    -.i:  ^iie  time  of  ma- 
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ing  over  25  pounds  Lave  been  produced.  The  fruit  keeps  for  a  long 
time  after  it  has  ripened,  but  it  is  scarcely  of  second-rate  quality. 

Golden  Hamburg, — This  forms  a  fine-looking  bunch  of  large-sized  ber- 
ries. It  is  also  a  good-flavored  fruit  when  it  reaches  the  golden-oolored 
state.     It  is  a  late-ripening  kind,  and  desirable  for  a  grapery. 

Zinfindal. — A  hardy,  vigorous  vine,  and  very  productive.  The  bunches 
are  long  and  slightly  shouldered ;  berries  medium-sized,  and  possessed 
of  a  brisk,  vinous  flavor. 

Purple  Damascus  and  Purple  Hamburg  are  not  worthy  of  culture.  The 
fruits  have  no  particular  merit,  and  the  bunches  are  usually  irregular, 
and  the  berries  ripen  unevenly. 

White  Toliay, — A  very  showy  fruit,  bunches  large,  and  berries  above 
medium  size.  When  well  ripened  the  fruit  is  well  flavored,  but  the 
berry  is  liable  to  decay  during  damp  weather.  It  can  readily  be  dispensed 
with  for  better  kinds. 

Royal  Muscadine, — ^A  fine  early  grape ;  it  is  among  white  varieties 
what  the  Hamburg  is  among  black  varieties,  a  sure  bearer  and  always 
reliable.  The  bunches  are  of  good  size,  and  the  fruit  of  good  flavor.  It 
is  one  of  the  best  white  grapes  for  a  cold  grapery. 

Charles  Duhamel, — An  early  ripening  grape  of  the  Sweetwater  type. 
This  grape  represents  a  class  which  may  possibly  prove  profitable  in 
many  of  the  Southern  States,  as  early  marketable  white  grapes. 

Muscatel. — This  belongs  to  the  same  type  as  the  last,  but  is  much  su- 
perior in  flavor,  and  is  an  abundant  bearer. 

PEOPAGATma  NATIVE  GRAPES. 

t 

For  the  past  few  years  most  of  the  grapes  raised  in  the  garden  have 
been  propagated  in  beds  in  the  open  air.  Hard,  well-ripened  wood  is 
selected  and  made  into  cuttings,  which  are  each  about  4  inches  in  length. 
Whether  the  cutting  contain  s  one  bud  or  eye,  or  more,  is  not  important,  and 
if  a  single  eye  can  be  obtained  with  3  inches  of  wood  attached,  it  is  con- 
sidered a  good  cutting,  although  lengths  which  are  under  3  inches  are 
looked  upon  as  uncertain  should  the  weather  during  the  early  x)ortion 
of  summer  prove  to  be  hot  and  dry. 

The  ground  is  prepared  by  turning  it  over  to  a  depth  of  12  inches  in 
the  fall,  leiiving  it  as  rough  as  possible,  so  that  it  may  be  effectually  per- 
meated by  frosts.  As  early  in  spring  as  the  ground  can  be  worked,  the 
surface  is  carefully  forked  over,  and  broken  up  as  minutely  as  practica- 
ble ;  it  is  important  that  the  soil  should  be  deeply  pulverized. 

Previous  to  inserting  the  cuttings  the  surface  is  further  broken  by 
using  a  rake  having  iron  teeth  four  inches  in  length.  This  operation 
does  not  consist  in  merely  raking  over  the  surface,  but  in  pushing  the 
rake  to  and  fro  to  the  fuU  length  of  the  teeth,  so  as  to  thoroughly 
comminute  the  soil  as  deep  as  they  will  reach. 

The  beds  are  marked  off  in  breadths  of  10  feet  with  3  feet  wide  alleys 
between.  The  cuttings  are  inserted  in  rows  across  the  beds ;  they  are 
placed  about  2  inches  apart,  and  the  rows  are  formed  about  6  inches 
from  each  other,  so  as  to  admit  of  a  narrow  hoe  to  be  run  between  them. 

To  avoid  tramping  on  the  soil,  a  wide  board  is  used  to  stand  upon 
while  planting  the  cuttings.  The  whole  of  the  cutting  is  pushed  into 
the  soil,  so  tbat  the  upper  bud  or  end  (the  cutting  being  closely  cut  above 
a  bud)  is  level  with  the  surface. 

The  bed  is  aftei-wards  covered  over  with  a  layer  half  an  inch  in  depth, 
consisting  of  a  light  friable  soil;  pure  sand  may  be  used  if  nothing  bet- 
ter can  be  procured ;  a  mixture  made  of  one  part  sand  and  one-half 
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rotted  tan-bark  is  pi^eferablc  to  the  pui^e  saud ;  awaiiip  mnck^  dried  and 
pulverized,  so  that  the  finer  portions  of  it  can  be  secured  by  sifting, 
Ibrms  the  very  best  material  for  this  purpose.  In  the  garden  of  the  do- 
X>artment  the  sweepings  of  the  streets  are  sifted  and  used  with  good 
results. 

When  the  buds  of  the  cuttings  commence  to  swell,  an  additional  half 
inch  or  more  of  the  covering  is  evenly  distributed  over  the  surfiice. 
The  young  shoots  push  vigorously  through  this  surface  dressing,  and 
it  serves  as  a  mulch  to  retain  moisture  during  summer.  Although  the 
cuttings  are  rather  closely  set,  owing  to  the  limited  area  of  the  grounds, 
yet  the  largest  portion  of  the  plants  are  sufficiently  strong  for  perma- 
nent planting  when  one  year  old. 

CASfAIGRE. 

In  the  report  of  the  department  for  1878,  at  page  119,  will  be  found 
an  analysis  of  the  above-named  root.  The  main  object  of  the  examina- 
tion was  to  determine  the  amount  of  tannic  acid  contained  in  this  root, 
which  was  received  from  Texas,  where  it  has  long  been  used  by  the  In- 
dians and  others  for  tanning  purposes,  and  is  said  to  be  used  at  present 
by  several  tanneries  in  and  about  San  Antonio.  From  the  analysis  it 
appears  that  the  root  contains  about  23  per  cent,  of  tannic  add,  and  the 
feet  that  the  article  is  employed  in  tanneries  would  seem  to  indorse  its 
practical  adaptability  as  a  tanning  material. 

Canaigre  is  the  bulbous  root  of  a  kind  of  dock  specifically  called  Bumex 
hymenosepaltim.  It  grows  plentifully  in  sandy  soils  over  a  large  terri- 
tory on  both  sides  of  the  Kio  Grande,  and  from  there  northwaiS  over  a 
large  portion  of  Western  Texas.  The  bulbs  are  produced  in  clusters 
like  some  kinds  of  sweet  potatoes,  some  clusters  weighing  several  pounds, 
and  can  be  procured,  it  is  stated,  at  a  cost  not  exceeding  $1  per  100 
pounds. 

The  leaves  of  the  plant  are  somewhat  fleshy  when  in  the  young  state, 
when  they  are  greedily  eaten  by  cattle,  and  occasionally  used  as  a  pot- 
herb by  travelers  and  others. 

Boots  planted  last  year  in  the  grounds  of  the  department  made  only 
a  feeble  growth  before  the  leaves  decaved.  They  started  into  growth 
quite  early  last  spring,  and  were  slightly  covered  during  several  nights 
of  heavy  freezing  weather.  They  were  not  perceptibly  injured  by  the 
cold,  and  as  the  season  advanced  the  plants  made  a  favorable  growth, 
throwing  up  robust  flower  stems,  which  blossomed  freely,  and,  although 
the  seed  vessels  formed,  the  seeds  failed  to  mature  before  the  leaves 
turned  yellow  and  decayed,  the  plants  resuming  the  deciduous  state. 

It  is  probable  that  the  plant  naturally  starts  into  growth  very  early 
in  spring  and  rapidly  matures,  after  which  the  leaves  die,  the  root  bulbs 
probably  remaining  in  the  so-called  dormant  condition  for  many  months. 
The  plant  evidently  requires  a  cli^i^<»t^  where  the  winter  is  short  and 
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INVESTIGATION  OF  SWINE  PLAGUE- 

INTRODUCTORY. 

lu  tbo  further  iuvestigatiou  of  swine  plague  Dr.  Detmers  finds  but 
few  additional  sjTnptoms  worthy  of  mention.  As  his  observations  ex- 
tended through  the  winter  he  was  enabled  to  observe  the  disease  closely 
during  those  months  when  it  is  neither  so  general  nor  so  fataJ  as  daring 
other  seasons  of  the  year.  During  the  winter  months,  therefore,  and  in 
the  early  spring,  he  found  bleediug  from  the  nose  and  symptoms  of  re- 
spiratory disorders  quite  frequent,  but  there  seemed  to  be  fewer  indica- 
tions of  gastric  disorders  than  lie  had  observed-  during  the  summer  and 
fall  months.  Neither  was  the  prognosis,  as  a  rule,  so  hopeless  in  the 
winter  and  spring  as  during  the  summer  and  early  autumn.  This  he 
regards  as  attributable  to  the  fact  that  during  the  former  seasons  the 
seat  of  the  morbid  process  is  limited  more  frequently  to  the  respiratory 
organs  and  to  the  pulmoual  tissue,  and  is  not  found  so  often  in  the  in- 
testinal canal.  Thirty  additional  post-mortem  examinations  foiled  to 
reveal  any  new  morbid  changes  worthy  of  special  mention.  A  few 
variations,  and  in  some  cases  an  unusual  combination  of  morbid  changes, 
were  observed,  which  will  be  found  accurately  described  in  the  text  of 
Dr.  Detmers'  report.  The  absence  of  worms  or  entozoa  in  75  per  cent, 
of  the  whole  number  of  animals  dissected  prior  to  December  1,  and  their 
entire  absence  in  every  animal  examined  between  that  date  and  the  15th 
of  the  same  month,  would  seem  to  prove  conclusively.  Dr.  Detmers 
thinks,  that  the  morbid  changes  characteristic  of  swine  plague  cannot 
be  attributed  to  the  work  of  entozoa.  He  thinks,  however,  that  the 
presence  of  worms  in  large  numbers,  occurring  in  weak,  poorly-kept, 
and  neglected  animals,  may  cause  considerable  mischief,  and  sometimes 
occasion  death,  but  in  such  cases  the  cause  should  not  be  attributed  to 
swine  plague. 

Former  experiments  seemed  to  fully  demonstrate  the  fact  that  swine 
plague  is  an  infectious  and  contagious  malady,  and  that  it  is  easily 
communicable  from  one  aniunil  to  another  by  means  of  direct  inocula- 
tion, and  by  the  introduction  into  the  digestive  organs  of  the  infectious 
principle  by  means  of  food  and  drinking  water;  second,  that  an  exceed- 
ingly small  quantity  of  the  virus  or  infectious  principle  is  suf&dent  to 
produce  the  disease;  third,  that  the  period  of  incubation  does  not  exceed 
fifteen  days,  and  lasts  on  an  average  from  six  to  seven  days;  fourth, 
that  the  small  microphytes  (hacilli)  found  in  all  the  morbid  products,  in 
the  blood  and  other  fluids,  and  in  all  excretions  of  the  animals,  would 
seem  to  constitute  the  infectious  principle  of  the  malady.  This  being 
the  case  Dr.  Detmers  instituted  a  series  of  experiments  in  order  to  de- 
tei-mine,  if  possible,  first,  whether  the  infectious  principle  consists  solely 
in  the  hacilli  and  their  germs;  second,  whether  an  animal  that  has  re- 
covered from  the  disease  has  gained  immunity  ^m  a  second  attack ; 
and,  third,  whether  the  affection  can  be  transmitted  to  other  classes  of 
domesticated  animals.  The  result  of  these  experiments  proved,  first, 
that  an  inoculation  with  bacilli  and  bacillus-germs  cultivated  in  so  in- 
nocent a  fluid  as  milk  will  produce  the  disease  with  just  as  much  cer- 
tainty as  an  inoculation  with  pulmonal  exudation  £rom  a  diseased  or 
dead  hog ;  second,  that  an  animal  that  has  been  i^cted  with  the  plague 
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ha^  not  lost  its  susceptibility,  bn{  may  contract  the  disease  i^gafaif 
though  probably  in  a  milder  form. 

In  order  to  test  the  susceptibility  of  other  animals  to  the  contagioiL 
Dr.  Detmers  inoculated  two  heifers  with  the  virus  of  swine  plagae,  ana 
the  elevation  of  temperature  and  the  8,iibseqnent  post-mortem  examina- 
tion would  s<*em  to  indicate  that  the  disease  ])re vailed,  at  least  in  one 
case  (heifer  No.  2),  to  a  considerable  degree  of  intensity.  The  autopsy 
revealed  distinctly  limited  (circuniscribed)  hepatization  at  several  iM>ints 
in  both  lobes  of  the  lungs,  each  single  patch  comprising  only  a  few 
lobules,  but  these  were  distinct  and  well  defined.  The  most  extensive 
hepatization  was  found  along  a  larger  bronchus  in  the  posterior  part  of 
the  left  lobe.  The  hepatized  parts  or  iiatches  amounted  to  about  4  or 
5  per  cent,  of  the  whole  pulmonal  tissue.  The  mucous  membrane  of  the 
bronchiae  was  found  to  be  slightly  swelled;  a  small  quantity  of  Bemm 
was  found  in  the  pencardiuui  and  in  the  chest,  and  a  few  ounces  also  in 
the  abdominal  cavity.  The  l^Tni)hatic  glands  of  the  chest,  and  tliose 
belonging  to  the  mesenterium,  were  enhiiged,  and  some  of  them,  espe- 
cially the  latter,  to  a  considerable  extent.  The  other  organs  exhibited 
no  abnormal  changes.  The  result  of  this  experiment  indicates  that 
while  cattle  are  not  as  susceptible  to  tiiis  plague  as  swine,  yet  it  maybe 
transmitted  to  them,  in  a  mild  form,  by  direct  inoculation. 

Many  illustrations  ai-e  given  of  the  manner  in  which  the  contagious 
principle  is  transmitted  from  herd  to  herd  and  from  farm  to  farm.  Be- 
lie\iug  that  the  seeds  of  the  disease  consii^t  in  the  bacilli  and  their  germs, 
9A  fully  described  in  his  former  report,  Dr.  Detmers  is  of  the  opinion 
that  tliese  microphytes  can  be  conveyed  i'roni  one  jilace  to  another^  not 
only  in  the  morbid  products  of  the  disease,  such  as  the  tissues,  fluids, 
and  excretions  of  allected  and  <leiid  animals,  but  also  by  adhering  to  and 
contaminating  inanimate  obj<'cts,  both  fluid  ami  solid,  and  independently 
of  any  vehicle,  through  the  air  to  a  distance  of  a  mile  if  the  conditions 
are  favorable,  and  in  the  water  of  running  streams.  The  last  mode  is 
one  of  the  most  proli lie  sources  of  inlection,  as  these  microphytes  propa- 
gate and  multiply  in  water,  especially  if  it/  should  be  contaminated  by 
a  mixture  of  organic  matter.  After  citing  many  cases  in  illustration  of 
the  various  ways  in  which  the  contagion  is  spread,  Dr.  Detmers  is  of  the 
opinion  that  the  following  facts  have  been  established: 

First.  The  ])lague  is  not  Ciisily  communicate<l  unless  the  infectious 
principle  is  introduced  either  into  the  digestive  apparatus  with  the  food 
or  with  the  water  for  drinking,  or  directly  into  the  blood  through  wounds, 
pores,  scratches,  or  external  lesions. 

Second.  That  th(i  carcass  of  an  j)Tumal  that  has  died  of  the  plague 

'^ill  communicate  the  disease  to  heallhy  swine  if  eaten  before  it  is  thor- 

'TK^hly  putrihed. 

^'iJrd.  ^'^uM     -^n  «"vere  frost  ift  not  suflicient  to  destroy  the  infectious 
.iv..}"'' *      ■-   *■'  •      sprot"''"     igainst  external  ^ influences  by  some 

•  gaiu    "      • '       voT-ipo      .,    -.niAnfti  |»T  '^T>  To-'   »i  so  demonstrated 

■  V.  lit      communicated  to 

'^     Jriiiiiing,  especially  if 

•L  an  aninial  that  has 
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preserve  the  infectious  principle  for  months,  and  in  many  cases  even  for 
a  whole  year. 

Seventh.  That  the  infectious  principle  enters  the  animal  organism 
and  communicates  the  disease  more  readily  through  external  sores  and 
lesions  than  through  the  digestive  canal. 

Many  experiments  were  instituted  for  the  purpose  of  determining 
u})on  a  systiCm  of  preventive  measures  and  of  testing  the  value  of  certain 
remedial  agents.  As  to  the  result  of  these  experiments  and  the  conclu- 
sions deduced  therefix)m,  the  reader  is  referred  to  the  detailed  report  of 
Dr.  Detmers. 

When  Dr.  Law  closed  his  former  report  he  had  just  commenced  some 
important  experiments  for  the  purpose  of  determining  the  susceptibility 
of  other  animals  to  swine  plague.  These  experiments  resulted,  as  he 
had  previously  foreshadowed,  in  the  successful  inoculation  of  sheep 
and  rats,  and  in  the  transmission  of  the  disease  from  these  animals  back 
to  swine  in  a  virulent  and  intensified  form.  His  first  experiment  was 
undertaken  for  the  purpose  of  determining  at  what  period  or  stage  of 
the  malady  it  is  most  easily  and  certainly  transmissible  from  one  animal 
to  another  by  cohabitation.  In  his  previous  report  an  experiment  of 
this  kind  was  furnished,  and  a  deduction  made  that  the  disease  was 
most  vinilent  when  at  its  height,  inasmuch  as  the  exposed  pig  seemed 
to  resist  the  contagion  from  an  animal  in  process  of  convalescence,  but 
within  twelve  days  fell  a  victim  to  the  disease  when  placed  alongside  of 
a  pig  in  which  the  malady  was  rapidly  advancing.  In  the  accompany- 
ing report  the  necropsy  of  this  pig  is  given,  from  which  it  will  be 
observed  that  it  was  afflicted  with  the  plague  in  an  intensified  form. 

The  autopsy  of  an  infected  lamb,  noticed  by  Dr.  Law  in  his  former 
report,  is  also  given  in  full.  The  intestinal  irritation  and  catarrh,  shown 
in  the  tenderness  of  the  anus  and  the  mucus  discharges  accompanying 
the  feces,  together  with  the  elevated  temperature  and  large  lymphatic 
glands,  presented  much  in  common  with  the  affection  in  the  pig.  The 
marked  eruption  in  the  ears  might  be  accepted  as  representing  tiie  skin 
lesions,  so  common  in  swine  suffering  with  the  plague.  The  more  charac- 
teristic lesions  revealed  by  the  post-mortem  examination  were  the  purple 
mottling  of  the  liver,  kidneys,  and  heart,  the  grayish  consolidation  of 
portions  of  the  lungs,  and  the  deep  pigmentation  of  the  lymphatic  glands 
in  general. 

The  next  experiment  was  that  of  a  merino  sheep  infected  by  inocula- 
tion. The  record  and  the  results  of  the  autopsy  are  very  similai  to  those 
furnished  by  the  lamb.  Here,  again,  the  principal  changes  consisted  in 
purple  mottling  of  the  liver  and  heart,  and  the  deep  pigmentation  of  the 
lymi)hatic  glan<ls.  Dr.  Law  is  of  the  opinion  that  the  yellowish-brown 
coloration  of  the  kidneys  in  this  case  implied  antecedent  changes,  prob- 
ably of  the  nature  of  inflammation  or  extravasation. 

From  virus  taken  from  these  animals  Dr.  Law  successfully  inoculated 
a  pi^.  The  i^ig  was  inoculated  twice,  at  an  interval  of  fifteen  days,  with 
niiK'iis  from  tlie  anus  of  the  infected  sheep,  and  with  scabs  from  the  ear 
of  tlio  lamb.  Enlaiged  lymphatic  glands  were  observable  before  the 
last  inoculation,  and  six  days  after  there  was  a  febrUe  temperature  and 
the  moK'  violent  manifestations  of  the  malady.  The  following  charac- 
teristic- I«si()iis  were  revealed  by  the  necropsy,  viz :  The  intestines  con- 
tainer! j»:it«hesof  eongestion;  the  follicles  were  enlarged,  and  the  rec- 
tum ulcerated ;  ])urple  discolorations  were  present  in  the  liver, kidneys, 
and  heart ;  the  lymphatic  glands  were  enlarged  and  congested  by  a 
deej)  red,  in  some  cases  almost  black.  While  the  evidence  of  the  pres- 
ence of  the  disease  in  this  case  was  quite  positive,  in  order  to  confirm 
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it  beyoud  qaesliou,  Dr.  Law  iuoculated  a  second  pig  from  yiriis  takflD 
from  the  lii'st.  This  inoculation  was  successful.  While  followed  by  but 
a  slifi^ht  elevation  of  temi>eratui'e,  all  the  other  characteristio  symptxnns 
of  the  disease  were  well  marked.  The  ponirinortein  examination  was 
made  on  the  twelfth  day  after  the  inoculation,  when  the  usual  lesions  of 
the  plague  were  found.  The  red  and  blacl^  blotches  on  tJie  skin  were 
extensive,  the  ears  blue,  the  intestines  extensively  congested,  with  en- 
larged follicles  in  the  caecum  and  colon,  and  blood  exti^avasations  and 
ulcers  in  the  rectum.  Puriile  discolorations  and  petechisd  were  numer- 
ous on  the  liver,  kidneys,  and  heart,  and  hnally  the  lymphatic  glands 
in  general  were  in  part  congested  of  a  deep  red,  and  in  part  pigmented 
as  the  result  of  a  previous  congestion. 

Another  successful  inoculation  of  a  pig  was  made  from  vims  ftom  an 
infected  lamb.  The  pig  was  inoculated  from  material  taken  fix>m  the 
swelling  in  the  axilla  (near  the  seat  of  inoculation)  of  the  lamb.  The 
inoculation  produced  fever,  with  the  general  malaise,  moping,  peevish 
grunt,  inapetence,  and  the  cutaneous  blotches  of  swine  plague.  The 
animal  was  killed  on  the  eleventh  day  after  inoculation,  when  the  au- 
topsy was  at  once  made.  The  skin  showed  a  number  of  red  and  purple 
blotches,  and  was  covered  with  the  black  unctuous  exudation  so  fre- 
quently observed  in  tliis  disease.  The  bowels  contained  patches  of  con- 
gestion, the  caecum  and  colon  were  enlarged,  and  the  follicles  and  the 
rectum  were  ulcerated.  The  Liver,  kidneys,  and  heart  contained  the 
usual  purple  blotches.  Finally,  the  lymphatic  glands  in  the  abdomen 
were  enlarged  and  congested  of  a  deep  red  or  black,  and  those  in  the 
chest  and  guttural  region  were  darkly  pigmented.  This  was  regarded 
as  a  most  unc'iuivocal  case,  and  fully  continued  the  position  heretofore 
t^ken  by  Dr.  Law,  viz.,  that  the  \irus  of  swine  plague  may  be  trans- 
mitted through  liu3  slieep  and  conveyed  back  to  the  pig  with  active  and 
deadly  ellect. 

This  experiment  was  followed  by  the  inoculation  of  a  pig  with  vims 
from  intected  rat  an<l  lamb,  and  also  inoculations  with  virus  from  in- 
fected pi^,  rat,  and  lamb.  l>y  reference  to  the  lirst  experiment  it  will 
be  seen  that  while  the  pig  showed  but  little  elevation  of  temperature, 
there  was  a  purple  cutaneous  eruption  of  the  skin  on  the  fifth  day  and 
enlarged  glands  on  the  twelfth,  when  it  was  inoculated  with  bloody  mu- 
cus from  the  anus  of  the  infected  lamb.  After  this  the  symptoms  be- 
came much  more  severe,  and  when  killed,  twenty-two  days  after,  the  an- 
imal showed  unmistakable  lesions  of  the  disease. 

The  next  subject  was  that  of  a  healthy  fcn^alo  Suffolk  pig.  This  was 
inoculated  with  albumen  which  had  been  charged  with  a  drop  of  blood 
containing  bacteria  drawn  from  an  infected  pig.  For  fifteen  days  nothing 
more  was  shown  than  a  few  puri)le  spots  and  patches  on  the  rump,  tail, 
.  and  hocks,  ^llio  subject  was  then  reinoculated  with  the  congested  intes- 
tine of  i\ii\  rat  which  had  died  two  days  alter  inoculation.  The  intestine 
had  been  frozen  over  night.  For  thirteen  days  more  the  same  equivocal 
synij>tonis  continued.  A  third  inoculation  was  now  practiced,  this  time 
with  1»loody  mucus  from  the  anus  of  the  lamb.  Twenty-two  days  atter 
tills  iiioenlation  the  pig  was  sacriliced.  but  beyond  some  pigmentation  of 
tlie  Ivuiiiliatic  glands  presented  no  distinct  lesions  that  could  bo  held 
characteriMic  of  tbe  specific  fever. 

( )n  1  Vbruary  5, 1870,  Dr.  Law  inoculatoil  a  j  at  with  viiiilent  matter  that 
had  been  pri.!served  for  seventy-eight  da;ys  closely  packecl  in  dry  wheat 
brau.  The  rodent  was  preserved  for  thiiteen  days,  when  it  was  killed 
and  immediately  dissected.  The  symptoms  during  life  and  the  lesions 
found  after  death  were  so  closely  in  keeping  with  those  of  swine  plagae^ 
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that  there  seemed  no  reasouable  grounds  for  doubting  tke  entire  success 
of  the  inoculation.  In  order  to  confirm  this,  however,  and  place  the 
matter  beyond  doubt,  tJie  following  experiment  was  undertaken :  On 
February  19,  1879,  a  healthy  pig  was  inoculated  with  the  congested 
lympliatic  glands  and  lungs  of  the  above-mentioned  rat.  On  the  sixth 
day  after  Inoculation  there  was  much  malaise,  with  redness  of  the 
skin  and  the  appearance  of  the  black  unctuous  exudation  on  the 
ears  and  legs.  These  went  on  increasing,  and  black  spots  and  patehes, 
ineflaceable  by  pressure,  appeared  on  £he  inside  of  the  thighs  and  hocks. 
The  subject  was  destroyed  on  the  twentieth  day,  and  showed  the  usual 
symptoms  of  the  disease.  The  lesions  were  as  unequivocal  as  in  any 
case  whei-e  inoculation  was  made  iromasick  pig  direct,  and  would  seem 
to  prove  conclusively  that  the  rat  is  capable  of  containing  this  disease 
and  of  conveying  it  back  to  the  i)ig. 

The  a"bove  is  a  brief  risume  of  the  results  of  the  more  important  ex- 
periments undertaken  and  completed  by  Dr.  Law  after  the  closing  of 
liis  report  last  season.  In  view  of  the  recent  discoveries  of  M.  Pasteur 
and  other  eminent  scientists  in  inoculations  for  charbon  and  anthrax,  a 
brief  mention  of  which  is  made  in  Special. Report  No.  22,  Dr.  Law  is  now 
engaged  in  a  like  series  of  experiments  to  determine  if  diluted  inocula< 
tions  will  not  produce  swine  plague  in  a  mild  form  and  in  such  manner 
as  to  guarantee  immunity  from  a  second  attaek. 


SECOND  REPORT  OF  DR.  H.  J.  DETMERS,  Y.  S. 

Hon.  Wm.  G.  Le  Due, 

Commissianer  of  Agriculture: 

Sill:  After  I  sent  you  my  supplemental  report,  dated  December  1, 
1878,  you  ordered  me  to  go  to  work  again  and  complete  thei  investiga- 
tion of  swine  plague,  begun  under  your  directions  on  August  1, 1878. 
In  compliance  with  this  order  I  at  once  started  for  a  field  of  operations, 
and  arrived  at  Dixon,  Lee  County,  Illinois,  on  December  28.  After  a 
brief  survey  1  established  my  experimental  station  at  Gap  Grove,  a 
small  village  six  miles  west  of  this  place,  and  at  that  time  the  center 
of  an  infected  district.  I  remained  there  until  February  8, 1879,  when 
you  ordered  me  to  the  Union  Stock  Yards  of  Chicago,  to  inspect  cattle. 
My  investigation,  in  consequence,  was  thereby  interrupted,  until  on  the 
10th  of  May,  1879,  when  you  requested  me  to  resume  my  tormer  work. 

The  results  of  my  work  in  investigating  swine  plague  from  December 
15  to  Februry  7,  and  from  May  18  to  July  4,  will  be  found  briefly 
reported  in  the  following  pages:  For  convenience  and  to  avoid  unnec- 
essary re])etition,  I  shall  arrange  the  various  diapters  in  the  same 
order  as  in  my  first  re])ort,  and  shall  exclude,  as  much  as  x)ossible, 
everything  already  stated  in  the  latter.  The  following  chapteira,  there- 
fore, may  be  considered  as  Bupx)lementary  to  those  of  my  first  report. 

1.  DEFINITION  OF  SWINE  PLAGUE. 

Xotliing  new  needs  to  be  added,  except  that  swine  plague,  although 
a  disease  sui  geiiais,  i>eculiar  to  swine,  can  be  transferred  by  inoculation, 
and  undoubt<?dly,  also,  by  means  of  infected  food  and  water,  to  other 
animals,  such  as  rats,  rabbits  and  sheep  (Prof.  J.  Law),  cattle  and  dogs, 

24  Afi. 
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2.  SYMPTOMS. 

I  hiivc  visitiMl  tliirty-iwo  dificrcut  Iic^rils,  and  cxaiuiiied  a  lar<;o  nam- 
ber  ot*disca.s.e<l  animals,  but  havcvciy  little  to  add  to  my  former  repoil. 
The  e.sseutial  dilT'erenws  obi^.erved  are  as  Ibllows:  During  the  winter  and 
in  the  spriji.iLr  bkH?din^  IVoin  the  nose,  dilliculty  of  breathiu*;:,  and  symp- 
toms of  resi>iratory  disoideis  in  j^eneral  seem  lo  be  more,  and  symptoui^ 
of  i^Mstric  disorders  less  frequent  than  in  the  summer  and  in  the  fall. 


3.   riiOGiNOSlS. 


Though  always  uufavorable,  the  same,  as  a  rule,  is  not  quite  so  hope- 
less in  the  winter  and  spring  as  in  the  summer  and  early  autumn^  prob- 
ably because  in  the  former  seasons  the  seat  of  the  morbid  1)1*00683  is 
limited  more  frequcMitly  to  the  resjMratory  organs  and  to  the  pulmoual 
tissue,  and  is  not  found  so  ol'ten  in  the  intestinal  canal.  Still  the  differ- 
ence, ])artial]y  duo  no  doubt  to  some  other  causes  or  conditionSy  to  be 
explained  further  below,  is  not  a  very  gi-eat  one,  especially  if  it  is  taken 
into  consideration  that  swine  ])Iague  is  always  more  fatal  to  very  young 
pigs  than  to  older  animals  or  full-grown  hogs;  and  that  more  pigs  are 
born  in  the  spring  than  at  any  other  season  of  the  year.  Consequently', 
the  average  age  of  the  i)igs  diseased  with  swine  i)laguc  is  much  less  m 
the  summer  than  in  tlie  winter. 

4.   MoUniD    CHANGES. 

Since  December  15  numerous  exajni nations  (thirty-one  is  the  exact 
number)  have  been  made,  but  no  new  morbid  changes  not  met  with  be- 
fore have  been  discovered,  and  the  combinations  in  which  the  varioos 
morbid  changes  i)resenteil  themselves  did  not  essentially  differ  from 
those  abeady  recorded  in  my  iirst  report.  It  will,  therefore,  be  sufficient, 
in  order  to  avoid  unnecessary  repetition,  and  to  give  at  the  same  time  a 
complete  description  of  the  various  combinations  of  morbid  changes 
which  have  come  under  my  observation,  to  describe  only  those  few  cases 
which  presented  such  variations  as  may  possibly  serve  to  throw  more 
light  upon  the  nature  ot*  the  morbid  process,  by  ])ointing  out  some  of 
the  probable  cruises  of  the  great  diversity  of  morbid  changes  found  in 
different  animals.  Swine?,  just  as  well  as  other  domesticated  animals, 
and  i)(?rhaps  even  more  than  other  animals,  on  account  of  being  omniv- 
orous, and  having  therefore  more  oi)j)ortunity  to  pick  np  worm-brood, 
aie  subject  to  being  inhabited  and  preyed  upon  by  various  species  oi 
parasitic  worms  or  entozoa,  especially  at  certain  seasons  of  the  year. 
riiese  worms,  of  course,  occur  just  as  well  in  those  animals  that  are 
..i\'u'i'u{  \\\{\  .:"Mne  plague  as  ii^  hose  that  have  never  been  exposed  to 
•  M     **ectioi.       ''»<'*'  h't>+1t' ^]p       \rr  r'^nl^c    ^nitr  ')ite\\  Oil  j^ost  moTtem 

a»  ><  uv   ^I'i^^.^c   ii  entozoa — Utrongylun 

"''  '     ,    Tricocepiialus   erenatus   (in    the 

•t  .lud  in  thirteen  animals,  or  at  least 

,  -       -  iwiinations  made  last  suTumer  and  fall, 

•             ■  -     '/oa  wi^*^!''     '^- couhl  be  Ibund,  notwith- 

...     ^n.i  '          .^  examination  made  since 

»■  o/.oa  in  T.-j  per  ooni\  of  the 

•  ■»-"^     '!>...  i<.                Derernher  I,  and  Iheir  en- 

■  i,     ••• I  e>'"'iif  .  deatli  since  DeccmlK*r  15, 

''^<'    »     "V        "ii     »-^  •' '^'^'d '•^»*'nges  chartictei'istic 


CONTAGIOUS   DlSEiVSES    OP   DOMESTICATED  ANiafAI.S.        371 

of  swine  pliigue  cannot  hi\  t  lie  work  oi"  worms  or  eiitozoa.  1  will  not 
deny  that  the  latter,  it*  present  in  hn-re  niunbers,  or  ocenrrin^  in  weak, 
starving,  an<l  neglected  animaN',  may  he  ahle  to  cause  considerable  mis- 
chief, and  even  death  ;  but  siirh  ^-nses  must  not  he  mistaken  for  swine 
plaj^ue.  Worms  or  entozoa  Jirc  found  very  ofjten  in  healthy  hogs  and 
pigs  indei)endent  of  the  morbid  process  of  swine  i)lague,  and  have  no 
connection  whatever  with  that  disease.  I  therefore  simi)ly  mentioned 
their  occurrence  in  my  first  report,  and  did  not  deem  it  necessary  to 
dwell  on  their  natural  history  or  on  the  damage  which  they  may  be  able 
to  do. 

The  most  essential  diflerence  between  the  morbid  features  presented 
at  the  post  mortem  examinations  previous  to  December  1  and  those 
found  in  the  aninmls  <'xamined  in  the  winter  and  spring,  consists  in  a 
more  frequent  affection  of  the  large  intestin<\s  (caecum  and  colon)  in  the 
summer  and  fall,  while  in  the  winter  and  si)ring  the  principal  seat  of  the 
morbid  process  was  almost  invariably  in  the  organs  of  the  chest,  but 
especially  in  the  pulmonal  tissue.  In  the  summer  and  fall,  or  previous 
to  December  1,  uh^erous  tumors  in  either  one  or  both  of  the  large  intes- 
tines, cjccum  and  colon^  were  found  in  about  00  per  cent,  of  the  whole 
number  of  cases  examined,  while  in  the  winter  and  spring  they  did  not 
exist  in  more  than  about  50  per  cent. 

This  diHerence  it  seems  to  me  is  not  accidental,  but  admits  of  an  ex- 
])lanation.  At  any  rate,  the  predomhiating  atfection  of  the  organs  of 
the  chest,  and  (^specially  the  extensive  embolism  and  exudation  in  the 
lungs,  observed  invariably  in  every  case  in  which  the  large  intestines 
were  iree  from  ulcerous  tumors,  may  be  traced  to<listinct  causes,  acting 
}>rincipally  during  the  winter.  Swine,  especially  in  the  cold  season  of 
the  year,  on  entering  their  lair  and  going  to  sleei>  in  the  evening,  are  in 
the  habit  of  crowding  close  together,  of  lying  on  toj)  oX  each  other,  and 
of  frequently  passing  the  night  in  v(jry  close  quarters.  Such  crowding 
into  a  nanow  space  cannot  fail  to  heat  their  bodies,  to  vitiate  the  at- 
mosphere, and  to  accelerate  the  i'esi)ii'ation.  Con.sequently  it  will  pre- 
vent a  ])roper  decarbonization  of  the  blood  and  retard  its  circulation  in 
the  pulmonal  capillaries,  and  cause  more  or  less  congestion  of  the  lungs, 
and  prepare  those  organs  for  just  such  morbid  changes  as  are  eflfected  by 
the  bacilli  and  their  germs.  In  the  morning,  after  the  animals  have  been 
heated  during  the  night,  and  are  rising  from  their  lair  in  search  of  food, 
the  air,  especially  in  the  winter,  is  usually  cold  and  chilly,  and,  but  a  mo- 
ment ago  reeking  and  steaming  with  perspiration,  they  become  chilled 
and  commence  to  shiver.  Such  a  smlden  change  of  temperature  neces- 
sarily causes  a  disturbance  of  the  functions  of  the  lungs  and  of  the  skin, 
contracts  the  ex])anded  capillary  vessels  of  the  latter,  and  thereby  com- 
]>e]s  the  blood  to  rush  to  the  heart  and  to  the  interior  i)arts  of  the  body. 
All  this  cannot  fail  to  ])redispose,  especially  the  lungs  and  heart,  to  be- 
come the  i>rinci]>al  seat  of  the  morbid  process  of  swine  plague,  if  the  in- 
feciious  princii^le,  the  hacilli  and  their  g(?rms,  have  enteivd  the  organ- 
ism. Moreover,  it  appears  to  bo  probable  that  an  imperfect  decarboni- 
zation of  the  bloo<l  ])romotes  the  tendency  of  the  bacillns-germs  and 
])artially  developed  hacilli  to  agglutinate  to  each  other,  and  to  form 
those  irregularly  shaped  clusters  which  (!log  the  capillaries,  and  cause 
in  that  way  extravasation  of  blood  and  extensive  exiulations.  Some 
other  influene(»s  may  be  acting,  but  those  mentioned  seem  to  be  the 
principal  ones.  The  greater  frequency  of  morbid  changes  in  the  large 
Intestines  and  in  tJie  digestive  canal  in  general,  in  the  summer  and  fall, 
h;iN  probaltly  an  equally  good  cause. 

Swiue  as  a  rule  lead  a  more  independent  life  in  the  summer  and  fall 
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than  daring  tlio  win  tear,  lu  the  8umnier  and  fidl  a  great  many  have  ac- 
cess to  a  pasture,  otbei-s  are  allowed  to  roam  at  large,  and  get  their  food 
and  water  wherever  it  is  convenient,  and  almost  all  receive  at  least  some 
green  ibod.  Farther,  the  bacilli  and  their  germs  propagate  more  rap- 
idly in  the  sammer  and  early  fall  than  in  any  other  season  of  the  year, 
and  the  heavy  dows,  common  from  July  or  August  till  November,  cany 
down  in  the  night  and  moi-ning  those  germs  that  may  have  risen  in  the 
air  during  the  day  and  deposit  tl?em  ui)on  the  surface  of  the  earth,  but 
especially  upon  the  gxass  and  herbage  of  field  and  pasture,  and  in  the 
water  of  pools,  bi*ooks,  &c ;  consequently,  thei^e  can  be  no  doubt  that 
an  introduction  of  the  disease-germs  into  tlie  animal  organism  with  the 
food  and  water  for  drinking  constitutes  a  more  frequent  means  of  infec- 
tion in  the  summer  than  in  the  winter.  Now,  according  to  my  observa- 
tions, as  mentioned  in  my  first  re])ort,  the  morbid  process  seems  to  have 
a  special  tendency  to  attack  the  iligestive  canal,  and  to  produce  ulcer- 
ous tumors  in  the  large  intestines,  if  the  infectious  principle  has  been 
introduced  with  the  food  or  with  the  water  for  drinking;  but  this  is 
often,  though  not  always,  confined  to  the  organs  of  the  chest  and  to  the 
lymphatic  system  if  the  disease-germs  have  entered  the  organism  through 
a  scratch  or  wound. 

A  FEW  SPECIAL  CASES. 

1.  Post  mortem  exaniination  of  a  barrow,  ulne  munths  old,  belonging  to  H.  Miller^ 
PraireviUo,  Lee  County,  Illinois.     Date,  December  :29. 

Externally, — ^No  rigor  mortiSj  and  carcass  yet  warm.  Skin  reddened  and  poipliih  on 
lower  surface  of  body,  between  tbe  legs,  behind  the  ears,  and  on  the  neck 

Internally. — Lymphatic  glands  enlarged;  in  the  hin|;s  gray  hepatization  and  numer- 
ous embolic  healths,  looking  like  tubercles,  comprising  over  one-third  of  the  whole 
pulmonal  tissue ;  mure  than  one  pint  of  scram  in  the  chest,  and  over  four  ounces  in  the 
pericardium,  capillaries,  and  larger  blood-vessels  of  the  heai-t,  but  eepecially  of  the 
anrioles,  very  much  Injected  and  tinged  with  dark-colored  blood,  so  as  to  sive  the  an- 
licles  an  aLoiost  uniform  black-brown  ap]>earauce;  eztravasated  bloocT  and  large 
quantities  of  gelatinous  exudation  imbedded  in  the  tissue  (walls)  of  the  aniidea;  no 
ulcerous  tumoi-s  in  the  intestinal  cauaL 

2.  Post  mortem  examiii.'Jtion  of  a  pig  nine  months  old,  weighing  250  pounds,  and  be- 
longing to  Mrs.  Harms,  Gap  Grove,  Lee  County,  Illinois.  The  animal  had  Just  died. 
Date,  December  30. 

Externally, — Blood  oozing  from  tlie  nostrils. 

Internally, — Pulmonal  aud  costal  pleura  nearly  everywhere  more  or  leaa  fixmlj 
united;  brown  hepatization  extending  over  three-fourths  of  the  lungs;  eome  parte 
almost  gangrenous,  and  containing  i)atches  of  extravasatcd  blood;  capillary  blood- 
vessels of  the  heart,  but  cs])ecially  of  the  auricles,  very  much  injected,  and  tinged 
with  dark-colored  blood;  left  auricle  perfectly  black;  blood  everywhere  dark-oolored: 
lymphatic  glands  everywhere  enlarged ;  some  incipient  ulcerous  tumors  in  c»cnin,  and 
erosions  in  the  mucous  membrane  of  the  blind  end  of  the  same  intestine.  The  oar- 
cass  was  in  very  good  flesh,  and  rather  pktlioric. 

o.  Post  mortem  examination  of  another  pig  of  same  age,  belonging  to  samo  party. 
Date,  January  h. 

J'JxtcrnaUy, — No  changes  worth  mentioning. 

InternaUy, — Lymphatic  glands  somewhat  enlarged;  adhesion  between  pnlnumal 
and  costal  pleura;  one-Iialf  of  tlie  pulmonal  tissue  hepatized,  numerous  embdlio 
he^irlhs  and  extravasalions  of  blood  in  the  hepatized  parts  of  lun';.s,  and  the  tiasoeof 
the  heart  and  of  \\\o  x>osterLor  aorta:  some  serum  in  pericardium;  auricles  of  the 
heart  spotted  with  numerous  specks  of  extravasated  blood;  ilesh  (fat  and  loan)  ereiy- 
where  very  yellow;  liver  more  or  less  8clrroti<r,  and  contents  of  gaU-bladder  Tcry 
dark-colored  and  senii-soUd;  spleen  dark-coJored,  and  spotted  with  smoU  nuft-oohne!l 
and  elevated  s}H-)ts;  small  specks  and  patches  of  extravasated  bloo<l  In  mucous  mem- 
brane of  ftloniacli:  several  u-loeroiis  tumors — some  vovy  largo,  others  small — in  colon; 
erosions  and  sjiecks  of  extr.aTasated  blood,  but  no  ulcerous  tumors  in  mucous  mem- 
brane of  efec'.im. 

A,  Post  morUm  examination  of  a  pig  liclongingioMr.  Swjgart,  Palmyra,  Leo  County, 
lliinois.  Dat^,  .January  14.  Pig  was  hiUo<l  by  bleeding.  While  alive,  was  bleeding 
IVrtni  the  Tiosp,  and  breathing;  witJi  diflfleulty. 

^forlr^l  r/4a7*/7f«j— All  jynipiiatji'  glands  very  much  enlarged;  pulmonal  pleura  of  left 
lobe  of  lungs  adhering' to  costal  pleura;  red  and  brown  hcpatiiation  and  m 
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H|T6okii  of  extravasated  bloud  in  lower  Iialf  and  posterior  part  of  tbo  lefk  lobe;  in  right 
lobe,  three-fourths  of  the  whole  tissae  bepatized  and  containing  nomeroas  specku  of 
cxtraviasated  blood  in  lower  half  and  posterior  part  of  the  left  lobe;  in  right  lobo 
throe-fonrths  of  the  whole  tissao  hepatizo<l  and  containiue  numeroos  specks  of  extra- 
vasated  blood,  and  also  an  abandanoe  of  fresh  and  partiauy  ooagnlated  exudation  in 
the  pnlmonal  tissue,  and  on  the  surface  of  the  puimonal  pleura.  The  lungs,  but  es- 
pecially the  right  lobe,  presented  a  very  marked  appearance — ^ay,  brown,  and  red 
hepatization — and  fresh  exudation  in  adjoining  lobules  alternating  with  each  other. 
Some  serum  in  pericardium;  blood  in  the  heart  and  everywhere  el^,  dark-colored,  as 
in  all  animals  in  which  the  pnlmonal  tissue  constitutes  the  principal  seat  of  the  mor- 
bid process;  one  ulcerous  tumor  in  colon;  csccum  healthy. 

5.  Foaimortem  examination  of  another  pig,  nine  months  old,  belonging  to  Mrs.  Harms. 
Carcass  in  first-rate  condition  as  to  desh;  weight  220  pounds.    Date,  January  lb. 

Morbid  changes, — AJl  lymphatic  glands  enlarged ;  pleura  of  right  lobe  of  lungs  par- 
tially coalesced  to  costal  plura ;  fully  two-thirds  of  the  tissue  of  both  lobes  of  lungs 
hepatized — red  and  brown  hepatization — and  containing  innumerable  small  patches 
of  extravasated  blood  and  embolic  hearths;  some  serum  in  thoracic  cavity  and  in 
pericardium;  capillary  vessels  of  the  heart,  but  particularly  of  the  aiu:icles,  very  much 
injected  and  tinged  with  dark-colored  blood ;  numerous  small  red  spots  (extravasated 
blood),  as  large  as  a  millet-seed  or  smaller,  in  the  serous  membrane  of  the  small  intes- 
tines (jejunufu  and  duodenum);  numerous  large  and.  some  of  them,  confluent  ulcerous 
tumors  penetrating  into  tho  external  or  serous  membrane  in  caicum ;  several  smaller 
or  medium-sized  ulcerous  tumors  in  colon;  liver  yellowish ;  contents  of  gall-bladder 
semi-fluid  and  granular. 

6.  Post  mortem  examination  of  a  pig  belonging  to  John  Lord,  Palmyra,  Lee  County, 
Dlinois.  The  pig  was  killed  by  bleeding  to  obtain  material  for  experimental  purposes. 
Date,  January  21. 

Morbid  changes. — Besides  those  usually  found  in  the  organs  of  the  chest  and  in  the 
lymphatic  system  were  a  profuse  proliferous  growth  Of  connective  tissue  and  epithe- 
lium cells  in  process  of  decav,  presenting  a  profuse  ulcerous  tumor  on  the  mucous 
membrane  of  the  stomach  at  it^  large  curs^ature,  but  no  ulcerous  tumors  in  any  other 
intestine. 

7.  Post  mortem  examination  of  two  hogs  belonging  to  G.  Sartories,  near  Gap  Grove, 
Lee  County,  Illinois.  Both  animals  ha^  recovered  from  an  attack  of  swine  plague 
over  two  months  a/i^o,  and  were  butchered  for  pork.  Date,  January  22.  One  of  the 
hogs,  No.  7,  dressed  180  pounds,  and  the  other  one,  No.  8,  dressed  260  pounds.  Both 
were  of  about  the  same  age,  and  over  a  year  old. 

Morbid  changes  in  JVo.  7. — Pnlmonal  and  costal  pleura  connected  everywhere  by  means 
of  a  loose  and  very  meshy  connective  tissue,  which  could  be  torn  without  using  great 
force;  renmauts  of  partially  absorbed  hepatization  in  anterior  lobes  of  the  lungs; 
firm  and  inseparable  adhesion  (union)  almost  everywhere  between  the  external  surface 
of  the  heart  and  tbt)  internal  surface  of  the  pericardium.  (The  animal,  before  it  was 
killed,  exhibited  asthmatic  symptoms.)  No  other  morbid  chan/^es  could  be  found^ 
except  enlargement  of  most  of  the  lymphatic  glands  situated  m  the  thoracic  and 
abdominal  cavities. 

Morbid  changes  in  No.  8. — ^All  lymphatic  glands  considerably  enlarged;  remnants  of 
hepatization,  but  yet  very  distinct,  and  inclosing  two  nodules  (one  of  the  size  of  » 
small  cherry,  and  the  other  the  size  of  a  large  pea),  sequestered  by  an  envelope  of 
firm  and  solid  connective  tissue  in  the  anterior  pai1»  or  the  lungs;  no  adhesion  between 
the  pleuras,  and  no  other  morbid  changes.  (In  the  chapter  headed  ''Contagion''  I 
shall  have  to  refer  again  to  these  two  animals.) 

9,  10.  Post  mortem  examination  of  two  hogs  belonging  to  John  Lamken,  near  Prairie- 
-ville,  Lee  County,  Illinois.  The  same  had  been  afUicted  with  swine  plague,  but  had 
recovered  over  two  months  ago,  and  were  butchered  for  pork.  Both  were  of  about  the 
same  age  and  size,  and  dress^  each  about  275  pounds.  Date,  February  3.  No  morbid 
changes  in  hog  No.  9,  except  small  remnants  of  hepatization  in  the  lungs ;  and  in  hog 
No.  10  no  morbid  changes,  except  a  small  and  unimportant  scar  in  the  c»oum,  indi- 
cating the  former  existence  of  an  ulcerous  tumor.  Both  hogs  undoubtedly  had  only 
a  very  mild  attack  of  swine  plague,  otherwise  more  important  morbid  changes  would 
have  been  left  behind.  If  any  exudation  or  hepatization  had  existed  in  the  lungs  of 
hog  No.  10 — and  it  would  be  very  strange  if  it  had  not,  because  I  never  found  it  en- 
tirely wanting  in  any  other  of  the  numerous  post  mortem  examinations  I  had  an  occa- 
ion  to  make  (about  one  hundred  since  August  1)— it  must  have  been  perfectly  ab- 
sorbed, because  no  trace  could  be  discovered. 

11.  Post  mortem  examination  of  a  pig  belonging  to  Mr.  Horace  McKay,  twelve  miles 
north  of  Champaign,  Champaign  County,  Illinois.  A  small,  evidently  stunted  animal, 
which  had  been  sick  for  two  months,  had  a  large  tumor  of  the  size  of  a  man's  fiston  the  left 
side  of  the  anterior  part  of  its  nose.  The  temperature  of  the  ludmal,  which  was  killed 
by  bleeding,  was  104.8^  F.  Date,  June  17.  Morbid  changes :  The  tumor  was  hard, 
mainly  oompoeed  of  a  dense  oonneotiye  tissue,  similair  to  that  of  an  inteaEtinal  olceEoiu 
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luinor,  and  ancloul»loniy  oii;rina1o<l  in  tlio  miirons  n)OTnbrano  of  the  nasal  cavity,  Iti 
interior  concave  .SIM  In  v«\  lojumunicnliii'^  \\\*\\  tlio  IjuI'T,  \v;iscnatc'«l  with  a  thick  layer 
of  a  <lirty->vl)ik»  <»r  '^\n\  -yellnv.  i>,h  ili.Jritns.  (he  >:nw  jis  rr>niH  tJn?  surfaic  of  tho  ulcer- 
ous timnu"8  which  <M.';5U'  in  (he  liir^c  iulCh(inos.  lis  c\(«Tiial  suifaro  wa«  convex  of 
fMMiii-globiihir,  (iarU-r(»Ii>riMl.  and  aiiiiosi  smooth. 

InUmal  moihUI  chinnfvs. —  I'wo-iJiinU  «)r  hnth  IoIm-.s  of  Iho  hnij^  hcpatized ;  floiiM 
ahnost  clear  or  .sli;;iitly  .simw-colonMl  strnni  in  iho  ])ojirai(linin  and  in  the  chest;  frotli 
in  the  bronchial  tuhi's;  all  lyniiihatic  •41;.jm1.s  ciilar;;(Ml.  but  no  otlnir  morbid  changes, 
oxcept  a  small  qnantily  of  scrum  in  tlio  abdominal  ravity.  Tho  tnnior.  according  to 
Mr.  McKay,  madu  its  aj»iM»:iranco  two  months  a;;o,  at  tlic  bc'^innin^  of  the  disease, 

12.  Po«t /no77fm  rxaminaiion  oi'a  Kuiall  ]>i>^  four  monlh'^ohl,  belong! nj!^  to M.  Philippic 
ten  milc.s  north  of  Chami).ji«:ii,  (.liampai'^n  County,  Illinois.  This  animal  was  very 
cmaxiiatcd, and  may  not  have  wci^ulnd  ov«r  Ijmi  poundH.  Its  tcmpcrarure  was  106°  F. 
It  had  been  sick  four  wr«ks,  and  war*  Killctl  by  blcrdin;r.     Date,  June  24. 

Morbid  changes. — Small  quantities  ot'  s»:.Tum  in  the  ]>rrjcardium  and  in  the  thoraeie 
and  abdominal  cavities;  lym]ihatic  glands  e;ilar«2jr<l ;  oa}>ilIai7r  ve.s.sel8  of  the  auricles 
of  the  heart  gorged  v.iih  darlc-colored  blood,  and  hcpatizutiou  in  tho  huigs,  comprising 
three-fourths  of  tho  hfi  and  on<^-half  of  the  right  lobe. 

5.  ExrEKDIKNTJ!!. 

The  experiments  made  previous  to  December  1,  and  recorded  in  my 
first  report,  have  proved:  1.  That  swine  plague  is  infectious,  and  can 
be  comnmiiicated  or  transmitted  from  disi^ased  ho<^s  or  pigs  to  healthy 
animals  in  two  different  ways :  by  direi^t  inoculation,  and  by  an  intro- 
duction of  the  infectious  prinei])le,  either  with  tlie  food  or  with  tho  water 
for  drinking,  into  tho  digestive  canal.  2.  That  an  exceedingly  small 
quantity  of  the  infectious  principle  is  sunicient  to  proiluco  the  disease. 
3.  That  tlie  period  of  incubation,  or,  more  correctly,  the  stage  of  coloni- 
zation, does  not  exceed  fifteen  days,  and  lasts  on  an  average  from  six  to 
seven  days.  4.  That,  small  ,Schlzomijrefc.%  the  bacilli  suis  and  their  germs, 
Vfhich  are  found  in  all  the  niorbid  products,  in  the  blood  and  other  fluids, 
and  in  all  excretions  of  the  (lisca.scd  aninnils,  constitute,  almost  beyond 
a  doubt,  the  infecttious  princiiple  and  the  real  cause  of  tlie  disease. 

I  concluded,  when  1  v.  cut  to  vrork  a<;:iin  on  the  15th  of  December  last, 
to  make  another  series  of  experiments  for  the  pnrposo  of  ascertaining 
with  certainty,  if  ])0ssiblc:  1,  whether  the  infectious  principle  consists 
solely  in  the  baciUl  and  their  j^eiins;  2,  whether  an  animal  that  has  had 
the  disease,  and  has  recovered,  has  lost  all  further  susceptibility,  oris 
yet  subject  to  I'utiuo  attacks;  and,  o,  whet  her  swine  plague  can  l>o  com- 
municated to  othei*  animals  besides  swine.  To  enable  the  reader  to  draw 
his  own  conclusions,  1  will  first,  brielly  relate  the  experiments  made,  and 
then  stiite  the  conclusion.>  1  hii\e  arrived  at. 

On  January  t)  I  bought  two  healtliy  i)ip;  (which  I  shall  designate  as 
pigs  Kos.  1  and  -)  of  Tdr.  il.  LnnUcen,  at  I^rairieville,  aiul  put  each  pig 
by  itself  in  a  elcnn  jind  c()]iirv):l;:ljle  p<'ii,  v»hich  had  not  been  occupied 
by  any  ho;;s  or  ]d,u's  lor  a  loii.u:  titne.  On  »i:inimry  17  I  bought  another 
pig,  seven  or  ei^iit  monlhs  old,  of  31  r.  K.  Tad<licken,  at  PKiirievillOi 
This  pig  had  n'e<)veri'd  IVom  swine  jda^iue  about  two  months  before,  and 
had  become st)me\vhat  stunud  in  conse(juenc(^  of  its  sickness,  but  had  a 
very  good  appciiie,  and  did  not  exliibit  any  symptoms  of  existing  fever 
or  of  active  diseiise.  it  was  de^i;-;nated  as  ])ii;  N'o.  .'J,  and  was  put  by 
itself  in  the  p<.*ii  o-.cui'ied  bv  i»iL;*  ^o.  L*,  v.hieli  latter  was  i)ut  in  with  pig 
Xo.  1. 

Janunrif^l. — PhnrTe,!  oii,-o-.!r.,.(M!r  fre^^'t  niilV.  ju-l  tlrau!/ from  the  cow,  with  a  mere 
speck  of  the  ]u'<>iilentiis  «;;'«.\n1Ii  o['  i.n-  sioi.i.xh  (if  .John  Uf»j*d's  pig,  which  had  been 
killed  by  blerdiug.  '1  he  mill:  llius  (•ij;irg«'fl,  and  contained  in  a  perfectly  clean  two- 
onnco  vial,  closed  by  a  tij^hi-iitting  glabai  siupjur,  was  Kejit  ut  a  constant  teniTieratan 
of  00  to  100'^  F. 

Juaua}y2*i.— Nonoof  tho  e:sperimental  pij;s,  so  far,  have  shown  any  Bymptomtof 
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disease.  All  seem  to  he  in  good  lioaltli.  Nos.  1  and  2  arellirifty  and  growin<».  Inoc- 
ulated No.  3,  the  one  llmt  recoverod  from  a  j)revioii8  attnolc,  in  the  ear,  by  means  of  a 
small  inoculation-needle,  with  a  little  juice  (less  than  hnlf  a  drop)  i)ressed  ont  of  fho 
proliU'i'ous  «;rowtli  of  the  stomach  of  John  l^ord's  ])ig,  killed  hy  hhedinjir  i'or  tho  ])ur- 
pose  of  obtaining  irc.sli  mahvial  lor  inoculation,  so  as  to  exclude  any  possibility  of 
Ijroducing  ])yiemia. 

January  )i^. — Ino<'nlatcd  pij;s  Xos.  1  and  2  also  in  tho  ear,  hy  means  of  a  nmall  inoc- 
ulaliou-nVedle,  with  the  milk  ehar;;ed  with  harilli  and  hacillua  germs  on  January  21. 
ExamiiMMl  under  the  mu*ro»cope,  and  uuik,  besides  its  normal  constituents,  contained 
numerous  haclUi  aiul  bacillus  germs. 

Juriuarn^A. — All  thrco  pigs  apparently  in  good  health.     None  of  them  show  any 
symptoms  of  a  reaction. 
'  Jannarii  2r». — All  ex]»erimental  pigs  apparently  liealthy. 

Jannanj  2t'». — ILxpcrimental  pigs  ai>i>artntly  healthy  :  all  have  good  appetite. 

January  27,  2."<,  and  2L». — All  three  c  vj>crimcntal  i»igs  have  goo<l  appetite.  No  symp- 
toms of  disease. 

Junnary  ilO. — PigsNos.  1  and  ?>  indisposed,  but  have  some  apjietite.  Pig  No.  2  ap- 
parently healthv. 

January  lU.— IMcjs  N<h.  1  and  3  show  jdain  syni]itoms  of  disease,  are  sneezing  fre- 
quently, and  sht>\>  a  tendency  to  l»i(le  in  their  betiding.  Pig  No.  2  apparently  all 
right. 

February  1.— Experimental  pigs  Nos,  1  n)id  3  evidently  sick,  both  sneeze  and  cough 
a  great  deal,  anil  do  nut  semi  to  have  much  api)ctite.  Pig  No.  'J  apparently  not 
a  flee  ted. 

February  2. — Experimental  pigs  about  the  same  as  yesterday. 

February  !!. — Pig  No.  J  bivhs  in  its  hed<liuir.  is  emaciated,  and  has  no  appetite.  Pig 
No.  3  is  sick,  but  cats  some.     No.  2  is  doubt  till. 

February  4. — All  three  j)igs  abouJ   tlie  sanu?  as  yestenlay. 

Ftbruary  o. — Pig  No.  1  has  no  appetite  whatrvrr,  and  is  very  poor.  Nos.  2  and  3 
about  the  same  as  the  d.iy  before. 

February  G. — Pig  >«o.  1  about  the  same  as  yesterday.  No.  3  api>eara  to  be  slightly 
improving.     No.  2 sneezes  and  sIio\vs  otli'-r  symptoms  nf  a  mild  attack. 

Ftbruary  7. — Pig  No.  1  cats  a  little.     In  Nus.  2  and  *.»  no  visible  changes. 

As  I  \\"as  ciiIUmI  away  to  Chicago,  I  had  to  loave  tho  pig«  to  their  fate; 
but  in  order  to  loarn  uhat  would  biK-orao  of  thiiin,  1  left  tbcin  with  I^Ir. 
H.  Lamkeu,  with  tho,  uuderstaudiii^  that  lio  was  to  j)ay  for  pigs  Xos.  2 
and  3,  should  thpy  be  alive  three  weeks  after  date.  Pig  No.  1  was  con- 
sidered as  not  being  wortli  anything.  In  duo  time  Mr.  Lamken  sent  me 
tho  money  and  a  note,  in  wliieh  he  slated  that  pigs  Nos.  2  and  3  were 
alive  and  improving,  and  pig  No.  1  of  no  account,  Imt  still  alive. 

I  intendeel  to  subject  the  c^iusal  eonueetion  of  tho  hacilli  and  their 
germs  with  swine  j blague  to  one  more  (negative)  test  by  inoculating 
healthy  animals  with  morbid  lluids  (exudations)  of  diseased  animals 
after  they  had  been  freeilfrom  bacillus-germs,  and  liltered  for  that  pur- 
pose some  pulmonal  exudation  and  blood  senim  through  sixt(jen  papers, 
but  did  not  succeed.  The  last  filtrate  examined  under  tho  microscope 
still  contained  a  large  uundjer  of  bacillus-germs  or  globidar  bacteria. 

The  experiments  related  above  prove  two  things:  First,  that  an  in- 
oculation with  haciUl  andbaeiilu.s-gerras,  cultivated  in  an  innocent  fluid, 
such  as  fresh  milk,  (jan  and  will  produce  the  disease  with  just  as  much 
certainty  as  an  inocidation  with  ])ulmoual  exudation,  or  with  any  other 
bearer  of  the  infectious  principle  taken  directly  from  a  dead  or  diseased 
hog.  Second,  that  an  animal  that  has  been  alllicted  with  swine  plague, 
and  has  recovered,  hns  not  lost  its  susceptibility,  but  njay  contract  the 
same  disease  again,  though  probably  in  a  milder  form.  The  latter  fact 
has  received  fmiher  continuation  by  a  statement  of  Mr.  IJeichard,  an 
intelligent  farmer  and  reliable  observer,  residing  near  Prairicville,  who 
informed  me  Uiat  one  of  his  hogs  had  been  sick  with  swine  ])lague  three 
times,  but  had  (])arriaUy)  recovered  after  each  attack,  and  wasstill  living, 
Uut  of  not  much  vnlue.  Such  (Mises  woidd  probably  occur  oftener,  if  it 
was  not  for  the  malignancy  of  the  disease^  the  first  attack  has  generally 
a  fatal  terminatiou,  and  the  usually  very  short  life  of  the  ho^. 
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WLcu  callcil  a\vay  to  Oliica^jfo  I  Ava^  about  to  commeuce  u  beiies  M 
oxpoiiments  \\  itli  cattle,  lor  the  imr])oso  of  deciding  whether  sivine 
]>]af^uc  can  bo  coaimimicated  to  these  iuiimals,  the  same  as  of  sheep  aoil 
rabbits,  \vhlch,  I  had  seen  stated,  had  been  successfully  inoculated  by 
Professor  James  Jjaw,  at  Ithaca,  IS".  Y.    Considering  that  question  at 
any  rate  as  of  gieat  practical  and  scleutltic  importance,  something  hap- 
pened while  I  was  employed  iu  the  Union  stock-yard  of  Ghics^go  as  in- 
spector of  cattle  which  made  it  still  more  desirable  to  settle  the  question 
as  soon  as  possible.    While  there  I  had  to  inspect,  fmrn  February  10 
to  May  10,  over  300,000  head  of  cattle.    Among  that  vast  number  I  found 
only  one  animal  exhibiting  symptoms  decidedly  suspicious  of  contagious 
pleuro-pneumonia,  or  lung  lever.    The  animjd  in  question  was  a  yeffl> 
ling  heifer,  and  had  come  in,  together  with  another  one,  in  a  car-load  of 
hogs  from  Sublette,  Lee  County,  111.    It  was  shipped  by  its  owner— 80 
I  learned  afterwards — ^because  it  had  been  ailing  for  some  time,  and  was 
not  doing  well.    In  order  to  decide  whether  those  suspicious  symptoms 
exhibited  during  life  were  those  of  pleuro-pneumonia,  or  of  some  other 
respiratory  disorder,  I  bought  the  heifer  and  had  it  killed  by  bleeding 
for  past-mortem  examination.    The  morbid  changes  were  as  follows :  The 
lungs  filled  the  whole  thoracic  cavity  so  completely  as  to  show  on  their 
surface  plain  impressions  of  the  ribs.    Their  surCaoe  was  uneven,  to  the 
touch,  and  on  further  examination  distinctly  limited  hepatization,  such 
as  is  characteristic  of  contagious  bovine  pleuro-pneumonia,  or  lung 
plague  ofcattle,  presented  itself.    It  was  most  developed  in  the  left  lobe, 
and  particularly  in  its  anterior  part,  but  quite  large  and  distinctiy  lim- 
T4:ed  patches  of  hepatized  lobules,  some  gray«  and  some  red  or  brown. 
presented  themselves  also  when  the  left  lobe  was  cut  into^  in  its  central 
and  posterior  portion.    Externally  the  central  and  postenor  part  of  tiie 
left  lobe,  if  looked  at  superficially,  seemed  to  be  healthy,  because  tbe 
lobules  next  to  the  pleura  were  not  affected.    The  right  lobe,  too,  con- 
tained several  patches  of  hepatization,  but  was  on  the  whole,  much  less 
affected  than  the  left  lobe.    I  cut  off  some  of  the  worst  hepatized  parts, 
and  put  them  in  a  bucketful  of  clean  water ;  they  went  to  the  bottom 
like  a  rock.    Only  one  small  portion  of  the  pleura,  say  about  three  indies 
in  diameter,  and  coating  a  portion  of  lung;  in  which  the  hepatization  ex- 
tended to  the  surface,  was  coated  with  a  slight  layer  of  exudation.    Most 
of  the  lymphatic  glands  in  the  chest  and  in  the  abdominal  cavity  ap- 
peared to  be  enlarged.    No  other  morbid  changes  were  found. 

As  hepatization  in  the  lungs  of  cattle  is,  to  say  the  least,  an  exceed- 
ingly rare  occurrence  except  in  contagious   pleuro-pneumonia^— >in  a 
l)ractice  of  over  twenty  years  I  have  never  seen  it  except  in  that  dis- 
ease, neither  have  other  experienced  practitioners  whom  I  have  con- 
sulted (I  will  only  name  Dr.  J.  C.  Meyer,  sen.,  of  Cincinnati,  and  Dr. 
r.  W.  Prentice,  of  Champaign,  and  refer  to  Professor  Gerlach's  work  on 
r^fx^rinary  Jurisprudence) — aiid  as  Prof.  James  Law,  of  Ithaca,  N.  Y., 
iuc  succeeded  in  communicating  swine  plague,  a  disease  also  character- 
•'ed  by  distinctly  limited  hepatization  in  the  lungs,  to  other  animals  than 
*w1ne  by  means  of  inoculation,  the  question  arose:  Can  swine  plague 
If    ransmitted  also  to  cattle,  and,  if  so,  what  is  the  case  in  question  t 
^    t  contagious  bovine  pleuropneumonia,  or  is  it  swine  plague  trans- 
-.a tied  to  cattle?     It  was  cle^r  to  my  mind  that  if  it  was  contagious 
-eun)-[)neumonia,  several  case.s,  or  at  least  more  than  one  case,  would 
^'^  ^vjstiug  at  the  place  where  the  heifer  had  come  fromj  and  if  swine 
j.^f.  ">,  some  lasting  and  inti^^+e  contact  or  association  with  diseased 
logr    .>"«♦  i»o^-^  taken  pla^<         communicated  my  views  to  John  B. 

sb<*^. .--*.,      41. 1    ..  iTitPTiflani  n     il         Ti^^rfi-n  ito/».lr  v*^'^    <'^(1  ^O  NolSOU  MOfXlSf 
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Hio  largest  cattlo-dcaler  and  exi)ortcr  in  Chicago,  and,  on  contJuUatioji, 
it  M  us  concluded,  in  order  to  obtain  certainty,  to  send  Dr.  F.  W.  Pren- 
tice, Troi'essor  of  Veterinary  Science  in  the  Illinois  Industrial  Univer- 
sity, Chami)aign,  111.,  at  once  to  Sublette,  where  the  better  had  come 
from,  to  make  a  thorough  and  searching  investigation.  Until  his  re- 
tuni,  and  the  contrary  had  been  proven,  the  worst  of  the  two  possibilities 
had  to  be  accepted,  as  it  was  not  kuo^vn  that  swine  plague  could  be 
commuuicated  to  cattle.  Dr.  Prentice  made  a  thorough  investigation, 
but  failed  to  find  any  bovine  pleuro-pneumonia,  or  any  trace  of  its  ex- 
istence ;  he  learned,  however,  that  the  heifer  in  question  had  been  raised 
in  the  hog-lot,  among  the  swine,  by  the  same  farmer  who  shipped  her  to 
the  stock  yard,  and  I  know  that  in  Sublette  and  immediate  vicinity  an 
immense  number  of  hogs  and  pigs  had  died  of  swine  plague  in  the  latter 
part  of  last,  fall  and  the  early  part  of  last  winter.  The  absence  of  any 
contagious  pleuro-pneumonia,  and  the  fact  that  the  heifer  in  question 
had  been  bom  and  raised  on  the  same  farm  from  which  it  had  been 
shipped,  were  suflQcient  proofs  that  we  had  not  to  deal  with  the  bovine 
lung  plague.  Dr.  Prentice  and  myself  were  therefore  able  to  contradict, 
on  his  return,  certain  perverted  statements  which  had  been  published 
in  several  papers.  Still,  although  fully  convinced  that  we  had  not  to  do 
with  a  case  of  contagious  bovine  pleuro-pneumonia,  we  had  not  ^ufScient 
proof  to  authorize  us  to  pronounce  the  morbid  changes  in  question  the 
product  of  transmitted  swine  plague. 

When,  in  compliance  with  your  order,  I  resumed  the  investigation  of 
swine  plague  in  May,  which  had  been  interrupted  in  February,  it  was 
one  of  my  first  attempts  to  ascertain  by  experiment  whether  swine 
plague  can  be  communicated  to  cattle  or  not  On  May  26  I  bought 
two  healthy  heifers,  one  a  common  scrub,  and  about  eight  or  nine  months 
old,  and  the  other  a  half-breed  Jersey,  about  four  months  old.  The  lat- 
ter, designated  a^  heifer  No.  1,  was  kept  in  a  good  pasture  on  the  same 
farm  on  which  it  had  been  raised,  and  received,  besides  grass,  some  milk 
while  being  experimented  with.  The  former,  d.esignated  as  heifer  No.  2, 
being  old  enough  to  eat  hay,  was  kept  in  a  good  stable  in  the  city  of 
Champaign,  and  was  fed  with  good  hay,  oats,  chopped  feed,  and  water. 
Both  animals  were  inoculated  in  the  ear — recreived  each  two  punctures — 
by  means  of  a  small  inoculation-needle.  No.  1  with,  less  than  a  quarter 
of  a  drop  of  blood,  and  No.  2  with  a  similar  quantity  of  serum  pressed 
out  of  an  ulcerous  tumor  situated  in  the  scrotum  of  a  recently  castrated 
pig,  sick  with  swine  plague.  Up  to  June  6.  neither  of  the  heifers 
fihowed  any  symptom  of  disease,  but  it  may  oe  remarked  that  heifer 
No.  1,  being  in  a  large  pasture  over  two  miles  from  town,  could  not  be 
visited  and  examined  every  day ;  but  heifer  No.  2,  being  in  a  stable  in 
town,  and  therefore  always  ajiproachable,  was  examined  at  least  twice 
every  day. 

June  5.— Heifer  No.  2  appears  to  be  less  lively ;  its  muzzle  is  dry  and  warm;  and  the 
temperature  (in  rectum)  102.5"  F.     Heifer  No.  1  perfectly  healthy. 

June  (>. — Heifer  No.  2,  apx>etite  changeable ;  mnzzle  dry  ;  temperature  102.6°  P. 

June  7. — Heifer  No.  2,  muzzle  moist;  otherwise  no  change :  temperature  102.4°  F. 

June 8, — Heifer  No.  2,  muzzle  moist;  appetite  good.  (Broke  theremometer,  aud 
therefore  failed  to  ascertain  temperature.)  Heifer  No.  1  evidently  aU  right  in  every 
i*esxx*ct. 

June  9. — Inoculated  heifer  No.  2  at  5  o'clocli  p.  m.,  by  means  of  a  hypodermic  syringe 
with  half  a  drachm  of  pulmonal  exudation,  obtained  from  the  lungs  of  a  pig  belongs 
ing  to  Mr.  Coilee,  in  Campaign.  The  pig  was  examined  immediately  after  death,  and 
presented  all  those  morbid  changes  which  are  characteristic  of  swiuo  plague.  The  in- 
jection was  made  jnst  behind  the  shoulder-blade  into  the  subcutaneous  connective 
tissue.  Heifer  No.  1  w.os  inoculated  by  the  same  means  with  one  drachm  of  the  same  ma- 
terial.   The  injection  was  made  into  the  loase  connective  tisane  of  tlie  dewlap.    The 
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exinlation  usnl  was  ])fTfootl.v  iVeo  from  .luy  putriil  Rmoll.  ami  contained^  examimd 
iiinlcr  llif  m'K-insijiju-.  umucioii.s  l>iuillii.s-;;'.'riii<,  aiul  sionM?  innil/L 

.Jntif.  10. — No  visil»I«'  reaction  in  imtIm  r  niiiiiml. 

'luvc.  11. — .lI<-ilV:r  Nn.  *J,  no  »h:iiijL;r,  i'\r»  pt  ;i  \*v\  s!i;rlit  ^wi'lliTii;  ;itf:f«*kiMl  l»y  a  frir 
fiit'.s  at  tlie  ]i]a<-o  of  iiiociiI.-itidTi. 

Jam'  12. — IlrilcT  No.  "i,  clunijK'MMc  ai>jK'tilo. 

June  13. —  llt'iiVr  No.  r;>,  no  niorl»i<l  s>inpi«nnH  wliatcver;  tcrniioralnre,  \Orir  F. 

June  14. — JJolli  lnMfV.*r,s  ai»]):ircntly  in  first -rate  Iicaltli. 

June  lo. — HeiCcr  No.  *2  fiii(»\vs  sitrnsof  illnc?.^:  ln'oatlios  fifty -.Mix  thnPR  a  itiinntc :  miiz- 
z'.r  «!ry  and  jibnnnmilly  warm :  ai»]K*iiio  .<;iow  and  inT«»nIar;  f-yos  soine^hat  dnll. 

Juvf  Ifl. — IIoiA-r  No.  *J  shows  at.  times  plain  indications  ol'  illness,  and  at  times  nceins 
to  lie  all  rip:lit ;  conphs  scuuc ;  dnnj;  ratlicr  liai-d,  daik-colon'«l,  and  coated  with  sticky 
inncns.     Temperatnre,  10:{.4^  F. 

June  17. — lleiiVr  No.  'I  evidently  sick;  muzzle  dry  and  hot;  appetite  liregnlar  and 
cliangeabh*;  dnn;^  hard  an<l  dark-colon.-d  as  yesterday ;  respiration  accelerated.  The 
animal  aetn  nUher  dull,  and  shows  a  tendency  to  lie  down.     Temperature,  103.6°  F. 

June  18. — Heifer  No.  'J,  in  the  forenoon  tke  same  as  yesterday,  except  the  temperature^ 
which  was  as  low  as  lOj  I\  In  the  arienu»ou  ajjparent  improvement;  miiKzIo  nioisty 
but  temperatnro  10;j-'  ]'. 

Heifer  No.  1,  till  date,  lias  not  exiiibited  any  eonspicTioiifl  Rymptoms  of  diseam;  at 
least  none  has  been  observed  by  Mr.  M»»ore,  who  kcep.s  the  animal  in  bis  pasture,  and 
is  ])erfectly  familiar  with  all  tlie  vari<His  symptoms  of  swine  plague.  Examined  the 
animal  at  9  o*<lock.  a.  m..  and  tonnd  the  muzzle  dry  and  abnormally  wafm;  the 
breathing  accelerated,  and  t lie  temperature,  taken  witliout  anv  strnggling  orresitt- 
anee,  10:J  r>    F. 

June  10. — Heifer  No.  '2.  no  essential  change;  muzzle  sometimes  moist,  sometimes 
dry;  temperature,  10;5.4    F. 

June  20. — Heifer  No.  2  .ibout  the  same ;  dun<r  of  the  consistency  of  stiff  donf^li,  and 
blackish  in  color  (the  food  cctUNistsof  v<'ry  <;o<mI  luiy.  some  oats,  and  occasionally  same 
bran  or  chop-feed);  temperatui-e,  1  (»:'..'>' F. 

Jane  21. — Heifer  No.  2,  n«>  «?ssenlial  <  lianpce;  breathing  a  little  more  accelerated,  but 
the  eye  somewhat  brij^hter;  lempeiaLure,  li •;».(»    F. 

jMwe22. — Heifer  No.  2.  in»  essential  change:  temj)crature,  104^  F. 

June  ^, — IleilVr  No.  2.  tcniDerature  in  the  morning,  104.1-  F. ;  in  the  ereninir. 
10.30  F. 

»r?/ne24. — TTeifer  No.  2.  temperature  in  the  morning,  103^  F.  Inoculated  the  same 
in  the  evtming  on(*c  nuue  b\  mean.-*  <d'  a  liypodeiniic  syringe  wiili  ten  drops  of  the 
pulmonal  exudation  of  Mr.  rhilij>pi's  ]»ig. 

June  25. — H<'ifi:r  No.  2  less  11  vilv,  more  dumpish  than  (m  X)recedingdav ;  temperatnneb 
10:5.C^F. 

»/wHf  20. — Heifer  No.  2,  no  <\ssential  changt";  tcmperatgre,  104°  F. 

JanC^l. — Heifer  No.  2,  about  thesauK';  teiiiperulure,  10:».7-  F. 

JunCJS. — Heifer  No.  2,  a]>pears  to  be  more  lively;  appetite  improved:  temperature, 
lo:r-  F. 

June  20. — Heifer  No.  2  eats  and  drinks  wtdl ;  muzzle  moist;  t<?mperature,  103.6°  P. 

June  oO. — Heifer  No.  2,  muzzle  hot  and  dry  in  the  nu)rning.  Took  at  1  o'clock,  p. 
m.,  a  few  drox)s  of  blood  from  a  Ncin  of  its  left  ear,  which,  <  xaniiiied  under  the  micro- 
scope, contained  a  few  moving  barilli  aiul  several  ehistersof  ]»!n  illus-germs(Boe  draw- 
ings). 'J'he  temperature,  taken  at  the  same  time,  was  only  Kni^-  F.  At  (5  o'clock,  p. 
m..  Inspiration  iifty-six  brcatlis  in  a  minute,  and  temperature  104.4-  F. 

Heifer  No.  1,  examined  in  the  afternoon,  ajjpeared  to  be  all  right.  According  to  Mr. 
Moore,  it  had  acted  dui.ipish  and  been  out  of  aj»petitefor  .'il'ewdays,  but  had  recovered. 
So  it  may  be  coucliuhd  that  heifer  N<».  1  has  had  a  very  mild  atta<'k,  but  its  vigorous 
constitution  has  enabled  it  to  overcome  the  etleets  of  the  infectious  principle. 

Jufy  1. — Heifer  No.  2,  muzzle  hot  ami  dry;  temi)erature  UKJ.8^'  F. 

JulifJ. — Heifer  No.  2,  muzzle  moist;  re.*s[>iration  a<rcelerated ;  the  animal  breathes 
over  sixty  times  a  minute;  auscultation  reveals  a  slight  rubbing  sound,  and  incrcMed 
bronchial  brearliing;  tempt-rature  104.()'  F.  In  the  evening  temperature  down  to 
lO:^ '  F. 

Jul;/  X — Heifer  No.  2,  temperature  at  0  oVlock,  a.  m..  103.6°  F.  (It  may  l>e  remarked 
here  that  b.cifer  No.  2,  <lnring  the  whole  experiment,  had  a  very  fiuiet,  clean,  aud 
moderately  dark  stall,  TiXlO,  whtre  she  was  not  at  all,  or  i>ut  very  little,  molasted  by 
Hies,  where  the  air  wiis  always  ]»ure,  and  where  nothing  occurr«:d  liable  to  raise  the 
temperature  of  the  body  above  normal :  on  the  contrary,  where  the  conditions  were 
rather  such  as  to  keep  tlio  temperature  at  the  lowest  iM)int.  because  the  animal  was 
tie<l,  had  no  cxercis(*,  aud  was  naturally  of  a  very  <]uiet  and  docile  didpositicfti.  It 
wiarcely  evtT  oflered  any  resisranee  while  being  examined.) 

At  9.15  o'clock,  a.  in.,  heifer  No.  2  was  killed  by  bleeding  by  a  pro- 
fessiotial  butcher. 
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Morbid  ehingeg  found  atihepost^fiMrtemexamiM  — ^Distinctly  Hinited 
(circumscribed)  hepatization  at  several  places  in  both  lobes  of  tlie  luijgs, 
each  siuglc  i>atch  comprising  only  a  Ifew  lobule^s,  bnt  very  distinct  aiul 
\vell  defined.  '  (See  photograph  of  Plate  I,  of  a  i>ortion  of  the  anterior 
pai*t  of  the  left  lobe,  which  shows  two  small  hepatized  patches.)  The 
most  extensive  hepatization  was  found  along  a  larger  bronchns  in  the 
I>osterior  part  of  the  left  lobe.  The  hepatized  x>arts  or  patches  amounted 
to  about  4  or  5  per  cent,  of  the  whole  pulmonal  tisane.  The  mucous  mem- 
brane of  the  broncha)  was  found  to  be  slightly  swelled ;  a  small  quantity 
of  serum  was  IbuDd  in  the  pericardium  and  in  the  chest,^  ai^d  a  little  more, 
a  few  ounces,  in  the  abdominal  cavity.  The  lymphatic  glands  sitnated 
in  th6  chest,  and  those  belonging  to  the  mesenterium,  were  enlarged, 
some  of  them,  especially  the  latter,  to  a  considerable  extent.  All  other 
organs  appeared  to  be  perfectly  hcttdthly  and  normaL  The  blood  prob- 
ably was  a  shade  darker  than  that  of  perfectly  healthy  cattle  butchered 
or  killed  by  bleeding. 

The  experiment  with  heifer  ^o.  2  has  proved  beyond  a  doubt  that 
swine  plague  can  be  communicated  to  cattle  by  direct  inoculation^  though 
perhaps  only  in  a  mild  form ;  2.  that  cattle  possess  leas  snsceiftibility 
than  swine,  and  are  not  easily  infected;  and  3,  that  the  principal  morlnd 
changes  of  swine  plague,  communicated  to  cattle  by  inoculation,  present 
themselves  as  hepatization  of  the  pulmonal  tissue,  and  are  essentially 
the  same  in  cattle  as  in  swine. 

Since  the  possibility  of  a  communication  of  swine  plague  fh>m  hogs 
to  cattle  has  thus  been  proved,  and  since  it  has  been  ascertained  by 
other  experiments  that  swine  plague  is  communicated  from  hog  to  hog, 
not  only  throujo^h  wounds  and  scratches  (direct  inoculation),  but  aljM> 
with  equal  facility  by  an  introduction  of  the  infectious  principle  with 
the  food,  or  with  the  water  for  drinking,  into  the  digestive  canal,  there 
remains  in  my  opinion,  not  the  least  doubt  that  the  heifer  killed  in  Feb- 
ruary in  the  Union  stock-yard,  which  was  raised  in  a  hog-lot  among  dis- 
eased hogs,  and  compelled  not  only  to  eat  and  drink  with  diseased  hogs, 
but  probably  also  to  consume  food  and  water  soiled  and  contaminated 
with  the  exceedingly  infections  excretions  of  diseased  hogs,  was  diseased 
with  communicated  swine  plague,  aggravated,  maybe,  by  rough  treat* 
ment  and  transportation  by  raiL  Nay.  more,  it  was  even  possible  that 
the  cattle  (steers)  condemned  last  winter  in  England  as  affected  with 
pleuro-pneumonia,  and  alleged  to  be  American,  and  even  Western  cattie, 
have  either  not  come  from  the  West,  or  from  any  of  the  Western  States, 
in  which  contngious  pleuro-pneumonia  has  ever  been  known  to  exist, 
or  have  not  been  diseased  with  contagious  bovine  pleuro-pneumonia, 
but  only  with  conmiunicated  swine  plague*  On  a  great  many  fiurms  in 
nearly  all  the  Western  States,  the  steers  and  hogs  to  be  fattened  for  the 
market  are  frequently  fed  in  one  and  the  same  feed-lot,  and  eat  tide  same 
food  and  drink  of  the  same  water.  It  is  therefore  possible  that  swine 
plague,  since  it  prevails  almost  everywhere  in  tiie  whole  stock-producing 
West,  hna  been  communicated  in  a  few  instances  to  steers;  that  tiioae 
steers  airected  with  only  a  very  mild  attack,  too  mild  to  be  noticed, 
passed  through  the  stock-yards  in  the  We^t  and  at,the  sea-coast  as  unsus- 
pected and  healthy  animals,  and  that  the  originally  mild  form  of  com- 
municated swine  plague  became  sufficiently  aggravated  by  transporta- 
tion, exposure,  hardship,  and  confinement  on  the  Atlantic  steamot,  to 
be  readily  mivstaken  for  bovine  lung-plague  or  contagious  pleuro-pneu- 
monia by  the  time  the  cattle  arrived  in  England* 
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Professor  Liiw  siiccee<led  iu  (loujmunicatiug  swiuo  plaguo  to  sheep  and 
rabbits,  and  l*ix)fej5Sor  Kleiu  siicecssluUy  inoculated  rat^,  and  so  there 
is  no  doubt  that  those  animals  can  contract  the  disease  and  become  tiie 
means  of  its  B[)reading.  It  may  therefore  bo  almost  superfluous  to  men- 
tion that  I  have  seen,  while  actinj^  as  inspector  of  cattle  in  the  Union 
Stock  Yanl,  several  rats  evidently  diseased  witli  swine  plague«  Pro- 
fessor Law's  experiment  in  inoculating  a  dog  has  not  been  as  sucoessM 
as  he  desired,  and  there  is  no  doubt  that  dogs  possess  comparatively 
little  susceptibility,  but  they  arc,  notwithstanding,  able  to  contract  ttle 
disease,  as  will  be  seen  from  the  following :  Mr.  David  iMoore,  a  feffmer 
residing  two  miles  north  of  Champaign,  is  known  to  be  a  reliable  man 
and  a  close  observer  of  all  the  symptoms  of  swine  plague  in  its  various 
phases.  Last  year  he  lost  nearly  every  hog  he  had  on  his  place,  and 
this  spring  he  lost  fourteen  pigs.  Late  in  the  fall,  so  Mr.  Moore  informed 
me,  his  dog,  a  pointer,  feasted  on  the  unburied  carcasses  of  hogs  that 
had  died  of  swine  plague.  In  less  than  two  weeks  the  dog  was  taken 
sick  and  showed  symptoms  identical,  Mr.  Moore  says,  with  those  e:dib- 
ited  by  his  diseased  hogs.  In  about  two  weeks  the  dog  was  ema- 
ciated to  a  mere  skeleton.  It  was  over  four  years  old,  and  Mr.  Moore 
is  positive  that  the  disease  was  communicated  swine  plague  and  not 
conmion  dog  distemper,  a  disease  which,  by  the  way,  was  not  prevail- 
ing in  the  neighborhood^  and  which  very  seldom  attacks  dogs  over  four 
years  oki.  Of  course  this  was  not  a  case  witnessed  by  myself,  but  I  con- 
sidered it  worth  relating,  because  I  know  Mr.  Moore  and  cannot  doubt 
his  veracity, 

7,  THE  CONTAGIOUS  OR  INFECTIOUS  PRINCIPLE.— ITS  SPBEABINa,  ITS 

PROPAGATION,  AND  ITS  VITALITY. 

That  the  hacilli  suis  and  their  germs  constitute  the  contagious  or  the 
infectious  principle  and  the  true  cause  of  the  disease  has  be^n  confirmed 
not  only  by  the  result  of  my  experiments  with  pigs  Nos.  1  and  2,  but 
also  by  numerous  clinical  observations.  1.  None  of  the  inoculations 
made  since  August  1  produced  any  local  reaction  except  the  second  in- 
oculation of  heifer  No.  2,  which  was  followed  by  a  very  slight  local  reac- 
tion, consisting  in  a  scarcely  perceptible  local  swelling,  eaiily  accounted 
for  by  the  manner  in  which  tliG  operation  was  performed.  The  point  of 
the  hypodermic  syringe  used  was  very  weak  and  rather  duU,  and  an 
opening  through  the  skin  had  to  be  made  with  a  knife,  which  caused  a 
wound  sufficient  to  produce  such  a  slight  swelling.  In  heifer  No.  1,  in- 
oculated on  the  same  day,  and  with  double  the  amount  of  the  same  ma- 
terial, but  by  means  of  another  hypodermic  syringe  with  a  point  strong 
and  sharp  enough  to  penetrate  the  skin,  no  swelling  whatever  appe^ared. 
If  the  infectious  principle  consisted  in  something  of  the  nature  of  a 
vims,  or  in  something  that  possesses  chemical  properties,  or  does  not 
need  to  i)ropagate  and  to  multiply  before  it  can  act,  a  local  reaction 
would  have  taken  i)lace. 

On  the  other  hand,  if  an  animal  infected  with  swine  plague  receives 
a  wound  or  an  external  lesion  sufficient  to  cause  congestion  and  inflam- 
mation, the  morbid  process  is  almost  sure  to  localize  in  the  congested  or 
inflamed  parts.  Further,  if  the  infectious  principle  is  introduced  into  a 
wound  or  a  legion  with  inflamed,  swelled,  or  congested  borders — ^for 
instance,  in  a  wound  caused  by  ringing  or  by  castration,  &c. — ^the  mocbid 
process  is  siire  to  develop  in  the  inflamed  or  congested  borders  of  tiiat 
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wound.  AH  this  is  easily  accounted  for  if  the  JmeUli  and  their  germs 
coDHStitute  the  infectious  principle,  and  if  the  mode  and  manner  in  which 
they  obstruct  and  clog  the  capillary  vessels  is  taken  into  consideration; 
but  it  is  utterly  irreconcilable  with  the  non-appearance  of  any  local  ruc- 
tion after  an  inoculation  by  means  of  a  wound,  too  slight  to  cause  conges- 
tion if  the  infectious  i)rinciple  possesses  the  nature  of  a  virus  or  of  a 
chemical  agency. 

2.  Swine  plague,  until  the  last  days  of  December^  or  until  the  ground 
becomes  covered  with  snow  and  the  weather  exceeding  cold,  was  spread- 
ing from  farm  to  farm  and  from  place  to  place,  but  a«  soon  as  the  tem- 
perature commenced  to  remain  below  the  freezing  point,  at  noon  as  well 
as  at  night,  it  at  once  ceased  to  spread  from  one  farm  or  locality  to 
another.  At  the  same  time,  however,  it  was  also  observed  that  the 
very  cold  weather  of  the  last  days  of  December  and  of  the  first  days  of 
January — at  seven  o^clock  in  the  morning  of  the  2d  day  of  January  the 
thermometer  indicated  at  Gap  Grove,  Lee  County,  Illinois,  a  temperature 
of  28^  below  zero,  and  at  the  same  hour  on  the  day  following  a  tempera- 
ture of  24^ — did  not  materially  interfere  with  the  spreading  of  swine 
plague  from  one  animal  to  another  in  all  pens  and  hog-lots  in  which  the 
disease  had  previously  made  its  appearance,  and  in  which  the  way  of  feed- 
ing and  watering  the  animals  was  such  as  to  allow  a  contamination  of  the 
food  and  of  the  water  for  drinking  with  the  excrements  or  other  excre- 
tions of  the  diseased  hogs,  or  in  which  the  hogs  and  pigs,  still  healthy, 
liad  open  wounds,  sores,  or  scratches,  and  had  to  sleep  together  with 
the  diseased  hogs  in  the  same  sleeping  place  and  on  the  same  litter — 
old  straw  and  manure,  for  instance.  Mterwards,  when  milder  weather 
had  set  in,  the  spreading  from  one  place  to  another  very  slowly  com- 
menced again. 

Now,  if  the  bacilli  and  their  germs  do  not  constitute  the  infectious 
principle  and  the  cause  of  the  disease;  if,  on  the  contrary,  the  latter 
consist  in  some  mysterious  poison,  or  an  invisible  chemical  fiuidum,  the 
facts  and  observations  just  related  cannot  be  explained,  because  it  must 
be  supposed  that  the  low  temperature  prevailing  at  the  end  of  tiie  old 
and  the  beginning  of  the  new  year,  would  have  afi'ected  the  infectious 
agency  either  not  at  all,  or  just  the  same  within  as  without  the  ho^-lot, 
and,  at  any  rate,  would  not  have  i)revented  the  spreading  of  tiie  plague 
except  by  destroying  the  infectious  principle.  The  latter,  however,  is 
not  easily  destroyed  by  frost,  but  only  caused  to  become  dormant  till 
the  temperature  rises  again,  otherwise  the  exceedingly  cold  weather  and 
continuous  frost  of  last  winter  would  have  been  sufficient  to  extinguish 
the  disease ;  and  the  new  outbreaks,  or  the  renewed  spreading,  which 
took  place  when  the  weather  became  warmer,  not  only  in  one  locality 
but  in  a  great  many,  would  not  have  been  possible.  All  the  facts  and 
observations,  however,  will  become  perfectly  harmonious,  and  be  fully 
explained,  if  the  means  by  which  the  disease  is  produced  and  commu- 
nicated consists  of  something  corporeal,  endowed  with  vitality  and 
means  of  propagation;  in  other  words,  if  the  bacilli  and  their  germs 
constitute  the  infectious  principle  and  the  cause  of  morbid  process,  as 
will  become  more  evident  by  the  following  results  of  my  investigation : 

La»st  summer  and  fall  it  was  found  that  the  bacilli  and  their  germs, 
j)resetft  in  imnionso  numbers  in  the  excrements,  urine,  and  all  other 
excretions  of  the  animals  diseased  with  swine  plague,  wore  carri<»d  uj)- 
ward  into  the  air  by  the  evaporation  of  tlie  fluid  parts  or  watery  con- 
«tituents  of  those  excretions,  and  oamo  do^n  again  with  Ihe  dow,  th«> 
lain,  and  otlior  precipitates  of  atmospheric  moisture,  and  were  deposited 
on  the  surface  of  everything  wetted  by  the  dew  or  the  rain,  ou  the  grass 
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and  on  oLhor  rood-i^lants  of  Hold  Jind  |>:is(iiiv,  and  in  that  way  were 
conveyed  ironi  one  I'liioe  to  unorluT.  Siifh  ii  risin<2:  in  llio  air,  and  such 
a  couvcnance  o\'  the  hiieillns  i^riins  IVoiu  one  ])l:i(!c  nj-  locality  to  anotherf 
cannot  i>e  aec(>ni])lislied  at  all,  or  only  lo  a  veiy  limited  extent,  while 
overyiliiug  is  frozen  or  eovciVMl  with  snow,  l^eeall^^^  in  that  Ciisc  all  the 
moisture  and  watcjy  ]»arts,  whirli  otherwijiie  might  have  evaporated, are 
locked  uj)  by  frost — liavc  Inc-viiu?  solitl. 

o.  It  was  further  obs^^'ved  that  swine  i)hi<jf!Ui  sjjread  the  most  rapidly, 
ami  was  the  most  ma-li.u'naiit,  anion;^^  herds  in  which  the  aiilmals  had 
external  wounds,  sores,  ur  h^-ions,  caused  by  recent  rin;^in^,  Ciistration, 
&c.,  ami  in  all  those  swine-yards  or  ho;::-h)ts  in  which  an  old  stmw-stack 
served  as  shelter  and  sleeping-  place,  xvounds,  sores,  and  scratches  con- 
stitute a  port  or  entree  for  the  disejiso-]>roducini;^  ^erms,  and  partly 
rotten  and  constantly  dani])  old  str:iw-stacks  not  only  catch  tlic  organic 
particles,  such  as  the  Inicilit  and  tluir  ;4*ernjs,  that  may  bo  lloating  in  the 
air,  but  also  shelter  and  i)rot(M*i  them  a;rainst  destruetivo  influences, 
and  favor  and  proniot<?  their  d(^velo})nient,  ]>ro]»aj^ation,  and  dissemina- 
tion, first  by  being'  warmer,  in  the  whdei*  at  least,  than  the  suri'onnding 
atmosphere,  and  secondly,  by  absorbin/^:  and  causinj^  to  evai>orate, 
in  consequence  of  their  porous  eonditio}i.  a  f;i'eat  deal  of  moistoie. 
Clinical  observations  have  convinred  me  that  an  ohl  sti*aw-stack  may 
preserve  the  infectious  principles  f(»r  several  months.  The  above  facts, 
too,  if  looked  upon  in  a  proj)er  light,  will  go  far  to  show  that  the  infec- 
tious principle  must  be  sonuahing  endowed  with  vitality  .ind  means  of 
propagation. 

4.  When  resuming  my  invrstigition  in  .Alay,  T  went  again  to  Cham- 
paign, Chamj)aign  Counly,  Illinois,  bec;nise  i  had  been  informed  of  the 
existence  of  swine-i>lagut'  in  tlie  ininu*diate  vicinity  of  that  place.  Ar- 
riving there  1  found  my  inforniation  to  be  correct,  but  found  also  that 
the  disease,  whi(?h  had  never  en (irely  ceased  to  exist  in  that  county 
since  July  a  year  ago  (bST-S),  was  s])]eading  very  slowly,  and  made  a 
temporary  stop,  or  ceased  to  s]ii'ead  immciliately  after  each  lieavy  or 
pouring  rain,  and  <luring  the  spring  most  rain-storms  in  the  West  are  of 
this  character.  J  found,  furthei",  that  even  its  pro[)agation  within  the 
herd  became  visibly  slower  or  sto]>ped  altogether  for  several  days  after 
eiich  violent  or  i)ouring  rain  in  all  .such  herds  as  were  kept  in  a  pasture 
or  a  hog-lot  sullicicntly  <lrained  to  enal)le  the  water  to  flow  off;  but  the 
spreading  was  not  visibly  lnterrupt<Ml  in  such  herds  as  were  kept  in  a 
timber-lot  or  in  a  ])(^n  nmler  roof.  So  T  have  necessarily  come  to  the 
c<niclusion  that  eacJi  iioniini:  rain  brought  down  tlu*.  bacilli  and  bacillus 
germs  lloating  in  the  air  an<l  washed  tliem  away  at  once,  not  oidy  from 
the  grass  and  lu'ibage,  but  a  No  from  the  surface*  of  tlie  ground.  In 
timber  lots,  howevc],  il  was  dill'erent:  there  tlui  force  of  tlie  rain  was 
broken  by  the  trees  and  tlit^  usually  raid;  vegetation  beneath, and  thexe 
the  water  does  not  run  olV  as  fast  as  ihnw  a  ]>asture,  or  from  a  bare  hog 
lot.  Besides,  the  drainage  in  the  limber,  as  lur  as  Illinois  is  concerned 
at  least,  is  usuallv  vi-iv  indiiVerent. 

7  •  •  ^  _ 

As  to  the  nature  of  the  infectious  ])rinciple  there  can  ]>e,  in  my  opinion, 
no  more  doubt;  an»l  in  regar<l  to  its  spv<'ading  my  recent  observations 
have  corroborated  the  <(>ne!!i.si()iis  arri\ed  at  last  summer  and  fall.  To 
sum  u]),  swine  plague  spreads  aiul  is  coiiniMiniealed  in  healthy  animals: 
lirst,  by  an  intiiMlMciion  of  hurilli  :ind  bacillus  germs  into  the  digestive 
canal  with  tlie  \\mu\  :i:nl  wahr  Ibr  ilrinkiu'j":  and,  veeoiul.  throu<;h 
wounds,  si>n-,  ;!ihI  sn^nclH*-.  nr  i»\  direct  in<Miil;iti«Hi.  Wliethor  Ihev 
c:Ui  al.sn  eiitt  r  (and  «nnjaiMni«-.:le  ine  tlisea;j'»  iliKHigh  tht*  whole  sli in, 
and  thnnigii  the  ulmle  JcspiraLoiy  mueous  jiiembranCj  fiHje  firom  any 
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lesions  M-halcver,  is  doubtful,  ikud  a  Question  I  have  not  been  able  to 
decide.  Accoixliug  to  what  I  have  been  able  to  see  and  to  obseive  it  is 
not  probable,  Btill  it  may  be  possible. 

The  lacilli  and  their  germs  can  be  conveyed  from  one  p^aco  to  an- 
other not  only  in  and  with  the  morbid  products  of  the  disease,  and  the 
tissues,  fluids,  and  excretions  of  the'diseased  and  dead  animals  by  them- 
selves, or  by  adhering  to  and  contaminating  other  inanimate  things, 
fluid  or  solid,  but  also  indejpendent  of  any  otiier  vehicle  through  the  air 
at  a  distance  of  a  mile,  if  circumstances  are  ^vorable,  and  in  tlie  water 
of  running  streams.  They  are  even  able  to  propagate  in  water,  espe- 
cially if  it  is  not  free  from  organic  admixtures.  An  incident  happened 
while  I  was,  last  winter,  at  &ftp  Grove,  which  is  wortili  relating.  On 
January  27,  in  the  afternoon,  I  filtered  some  pulmonal  exudation  of  a 
pig  that  had  died  of  swine  plague  through  several  papers  for  the  pur- 
X>08e  of  freeing  it  from  the  bacillus  germs  which  it  contained.  The  filter- 
ing was  done  on  a  small  table  in  a  comer  of  the  room,  and  the  apparatus 
was  left  standing  on  that  table  with  the  wet  papers  (4)  in  the  ftmnel  after 
the  filtrate  had  been  removed.  In  the  evening  the  latter  was  examii^d 
under  the  microscope  on  another  table  in  the  opposite  part  of  the  room, 
and  as  my  two  highest  objectives  are  immersion  lenses,  I  had  to  use  wa- 
ter, and  had  a  tumblerful  of  clean  well-water  on  my  table,  just  drawn 
firom  a  deep  well.  When  through  witii  my  work,  instead  oi  pouring  the 
water  out,  I  placed  the  tumbler  on  another  table  about  four  feet  distant 
from  the  filtering  apparatus.  If  ext  morning  I  went  to  Chicago  to  return 
on  the  30th.  In  Gnicago  I  procured  a  new  objective,  also  an  immersion 
lens,  and  about  the  first  thing  I  did  after  my  return  was  to  try  tliat  ob- 
jective. Finding  everything  undisturbed  in  my  room,  and  the  tumbler 
with  water  exactly  where  I  placed  it,  and  not  intending  to  examine  but 
a  test  object,  I  did  not  go  for  firesh  water,  but  used  a  c&op  of  the  water 
in  the  tumbler  for  the  immersion.  While  adjusting  the  focus,  I  discov* 
ered  that  tiie  water^  which  I  knew  had  been  absolutely  free  from  organic 
bodies,  was  swarmmg  with  bacilli  and  bacillus  germs  of  the  same  kind 
as  those  in  the  pulmonal  exudation.  I  made  then  a  thorough  examina- 
tion of  the  water  not  only  with  the  new,  but  also  with  the  old  objectives, 
and  found  that  every  drop  taken  from  above  (the  sur&ce)  contained 
myiiads  of  hacillij  some  of  them  moving  very  lively,  while  in  a  drox) 
taken  from  near  the  bottom  but  comparatively  few  could  be  found. 
The  filtering  paper  left  in  the  funnel  wet  and  full  of  bacillus  germs  and 
hacilU  was  perfectly  dry.  All  the  moisture  had  evaporated ;  the  aqueous 
vapors  had  carried  the  bacillus  germs  with  them  into  the  air,  and  many 
of  them  undoubtedly  had  been  deposited  in  the  tumbler  and  in  the  watcn* 
it  contained,  and  had  there  developed  and  propagated.  Another  solu- 
tion is  not  well  possible.  The  next  day  the  water  was  examined  once 
more,  and  it  was  found  that  the  number  of  the  bacilli  ha4  become  still 
greater.  Soon  after  I  dropped  a  few  grains  of  thymol  into  the  water, 
and  two  hour^  later  every  bacillus  h^  been  destroyed — at  least  none 
could  be  found. 

The  peculiarities  and  the  <<  freaks"  in  the  spi'eadiug  of  swine  plague 
are  best  illustiated  by  a  brief  history  of  the  disease  and  its  progress  on 
Henry  Miller^s  farm,  one  mile  north  of  I^rairieville.  Late  in  tiie  foil  of 
1S77,  when  no  swine  plague  was  existing  within  fifteen  or  twenty  miles 
of  his  [>Iaee,  ^Ir.  ^liller  bought  twenty-six  shoatsina  part  of  Whito><idH 
( /ounty  in  wliieli  swine  idague  at  that  time  was  prevailing  and  h«id  l)eoa 
])rovailiug  vi^ry  extensively.  Those  shoats  themselves  appeared  to  ho 
healthy,  but  had  been  exposed,  as  was  learned  aiterwaitls,  to  the  inHu- 
enec  of  the  infectious  principle,  and  it  is  possible  mid  even  probable  that 


384         KEPOET   Or    THE   COMMISSIOyEB   OF  AOBICDLTUXB. 

one  or  m.uv  ot'  ibem  btLii'ered  from  a  mild  attack:  at  any  nile,fluae 
shoats  ii^iroduceil  ibe  grrms  of  the  diseaise  into  Mr.  MiUers  herd,  bfr 
cause  soon  nfit:!  theircomii:^  <wine  pla^v  made  its  appearanoe  in  a  (flo- 
called;  spomdic  torm.    Whether  one  of  the  new  shoats  or  an  animal  be> 
longing  toibeold  herd  was  the  tirst  victim  Mi.  Millar  doe>  not  refflBnbtti 
A  few  words  couc-finiug  Mr.  Millers  (xtli  and  swine  yard  will  be  neeei* 
sary.    Ills  furui  c< insists  oi  S^O  acres  of  uiidularing  prairie,  divided  bf 
Sngar  Cn-ek  into  rwo  paxis.  iiLd  his  swiae  yard  is  large,  slopes  a  litfle 
towards  iLe  creek,  and  c«.>u:a:us  several  hog  sheds  and  cow  shedB|iriud 
are  covered  w::b  old  straw.    The  losses  during  the  winter,  or  onti 
spring,  were  no;  verr  s<.vere.  only  now  and  then  a  few  animals  died,  tint 
in  the  spriui:,  al;er  ihe  sows  had  farrowed.  Mr.  Miller  kxst  a  great  maaj 
or  most  of  his  yoi;iig  pi^is.  aud  only  a  tew  of  his  older  hogs«  something  not 
verii'  srraii^e  if  i:  is  taken  into  coiisiileiation  that  the  season,  a  odd  win- 
ter, had  no:  Ken  tavorable  :o  a  r^yA  and  vigorous  pix^pagation  cf  Ae 
infecnous  principle,  and  tha:  you::;:  pi-;s  lior  only  possess  the  gieateit 
snsoepribiIi:y  and  suocuinl*  to  the  sl:^'a;e>:  a::«K.-k.  bat  also  have  Carols 
vious  reasons  f.:r  more  chancer  to  l«ec\>:rie  infecietl  than  older  lu^gs.   Am 
soon,  however,  as  the  keaw  soiin^  raiLs  se:  in  the  disease  oeaaed  to 
make  much  progress — a:  any  ra:c.  ii'oni  May  till  August  bat  few  net 
cases  and  few  deailis  ocvuned.    The  iH:>r^i:.g  lains.  it  seems*  washed 
away  most  of  the  disease  gtrmis  into  the  creek,  and  the  cnnent  caniBd 
them  od.    But  in  the  early  i.»an  o:  August,  as  soon  as  the  season  te 
heavy  dews  iurivtd.  die  disease  alznosi  a:  <.'r.ee  c^^mmenced  to  sprasi 
very  rapi^ily.  .uid  :he  S'vine  cic^l  very  lis:.    Mr.  Millers  whole  herd  cob* 
sisied  of  -4M  head,  and  -o7  d:t\l :  on!y  iLr^x-  siirvived  or  remained  ex- 
empted.   A:  tiiai  riizr  co  ciber  case  o:  sTruie  plague  existed  in  the  whole 
neighboiboi.xi.  azd.  a^iT^.rdiiii:  :o  :i:e  les:  ii*:':ru:^:ion  1  ceroid  obtain, 
there  was  none  w;:Lln  t'^cniy  miles.     So\:n.  Lowever.  the  disease  coBr 
mence^l  to  sprt.vi  Lro:*j  Mr.  jiillt-rs  *ierd  :j  iliose  ci  bisneighbors.  fint 
TO  the  bciJ  cf  liis  r.-i^l-l::  :o-;v.ir.Is  tLi-  n:r:Ji — :Lc  prevailing  wind  wm 
from  :he  s.ju*± — :l:v3  all  :,:o'.in.l.  an«l  rin.illy  Lver  :he  whole  cownsh^ 
i\:;d  l«eyo;id.     In  Nov^zilver.  1>7>.  Mr.  Miller.  ~ben  he  had  only  duM 
bo^^  le:^,  bou^b:  acai-j  :i:inv-;-vo  Lead-    TLesc.  :oo.  verv  so<hi  becaas 
::iic<*:cd.  and  commen-.td  :o  die  *-:  :hn:  ra:e  c :  one.  two.  uid  three  a  dsf . 
0*i  Dtr.vni  ;er  -?.  ^o:j-t<.rr  1:  .d  •^t  1.  tw.^dit  i  tL.'t  day.  and  most  of  tha 
oihers  'jrery;  s:«.^  L^n.l  iiVd  .^ter^ards.    Tne  dueniations  in  the  prognsi 
cf  ibe  plag:ie  in  3Ir.  Miller's  l.-:rd  ni.iy  srxn:  :o  l^  sirange  a:  a  nrst  riew, 

i^'uL*  ^   .S-:  dv  .l.-l-^.— -  .*r>  .i->r  -.:.ATn  ..  .•.•  l ^- --?-•.. vr,-^.0^.  ^nrV 


in:erv<rl:L^.  j.:..i  v..-:.:-.  I'c  very  n-uc'n  :o  a  ly-::er  nnder«ainding of  the 


Ai'. :l."r  ■:.■>-.  ^i:,!  sl:o":"s  Ii.t  i.'^ilv  s^ine  i  la,rne  mav  be  comuQ- 
i/.L,.i- -.1.  ...  '■  ^..'^"«  •.  ^Tin  rr-a"".nir.  ^  •''  7'L'.i''  j.y  »ives  Ij  :iiiks  south 
•  :  G..-.  »•:•..  l'-.  :..  .l:.n:::.:T  i.  i...  -.-•.:  '..>:  nve  b.  gs  oa;  oia  hod  of 
:.L  l.':.\.l:  ^v  n  1  .i.l  '->.:.  >  • "-:.  In:  :-:  1:^:.^  :->•  -.-'jrvd.  Mr.  Siorphjr's 
V.  jcr .  ^,:-. .  -,* ..  •. ".  a  •  .  _: .  : .  ■.  ..""...' i.  _  t,  -t  r  .s  jn:  very  iizxk asea, 
:s  ra:nv:  ni  ...ij..--:.     .i     :_...:-  :_r  ::..:"~l-:  s:.:on.tn:*  wEnCii  scaivcly 

A**.  ::  :--  •.l-:'5   .r  t.^:  -t-tks  :^iV>re  his  hogs 

•  : '1>-..^- ,  .--.-.^  :.  1  ..  L   l -T-.Ths^^^Teralcaitaaaas 

:  d-..:i  1.  ,-     :.  -;      ~;.v  : ■■  ..  It:.  l::.-^  e>:..ll>V.n-.en:  I'osssed  by  his 

•\:  1  :     1     •_■;,:-_.  r   -1  ;:.-    .     .r,  .■.  1  s*^  .:i:..:r>l  irvm  i:  ocly  "by  a 

£•::->.'-  : .   ::  -  '•-»•_:.«■•  ::.:•:<  :'>!  I  y  tiie  {asking  oi 

L.l  1  :.:'—*:      "="  '  1  ^'.^  :i''n:  :c.v  wes:  and  blew 

-  v:  1'  -    •   ^  -  J  1  : — ^  nv-:.  i-  a  «;:Be<SM>a  dilli- 

r  :,        -  T  :.  .^     .::Lin.  Mr.  Mcrphyshogswcie 

:      r  -    '-         -  .r-yr.  \'r^  :*r i^h^cchood*  aad 
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e  of  liis  next  nei|2:hl)or  south,  Mr.  Hadeler's,  became  aflFeoted  next 
Hadeler  lost  one  hundred  head,  and  saved  nine.  His  hogs  affected 
e  of  Mr.  Lavrreuce,  who  hves  a  little  further  south,  close  to  the 
liern  bank  of  Rock  River.  From  Mr.  Lawrence's  fann  the  disease 
ele<l  west  half  a  mile,  and  invaded  Mr.  MuUert  herd.  I  was  at  hia 
B  on  January  3,  soon  after  the  plague  had  made  its  appearance. 
Mulier  had  his  herd  divided,  and  kept  one  part  in  one  yard,  and  the 
r  in  an  adjoining  one  separated  from  the  former  by  a  board  fence, 
disease  was  prevailing  only  in  one  yard,  in  the  one  toward  the  east. 
I  animals  had  died.  Owing,  probably,  to  the  severe  cold,  and  to  the 
r  18  inches  of  snow  covering  the  ground  and  preventing  evaporation, 
plague  remained  confined  to  the  eastern  yard,  and  the  animals  in 
wrestem  yard  escaped. 

could  cite  many  more  cases  illustrating  the  peculiarities  of  swine 
ue  in  its  spreading  or  propagation,  but  those  given,  I  think,  may 
ce.  The  mortality,  aU  other  conditions  being  equal,  is  always 
ter  the  larger  the  herd  and  the  younger  the  animals. 

my  hrst  re])ort  I  stated  that  the  vitahty  of  the  ba4nlU  and  their 
18  is  not  very  great,  except  where  circumstances  and  surroundings 
iavorable.  This  opinion  has  been  confirmed  by  further  observations 
experiments.  In  all  animal  substances  the  hacilli  and  their  germs 
lestroyed,  or  at  least  disappear,  as  soon  as  putrefaction  sets  in  ;  or, 
3  more  definite,  they  begin  to  disappear  in  animal  fluids  and  other 
lal  substances  as  soon  as  the  putrefaction  bacteria  make  their  ap- 
ance  (se^  drawings),  and  joannot  be  found  after  the  putrefaction  bac- 
t  have  become  numerous.    On  the  other  hand,  if  contained  in  a 

that  does  not  undergo  putrefaction,  or  in  which  bucterium  termo 

not  appear,  the  vitahty  of  the  bacillus  suis  is^  great  one.    On  the 

of  January  last  I  put  some  filtrated  pulmonaJ  exudation  (of  a  pig 
died  of  swine  [>lague)  swarming  with  baciUus  germs,  but  consisting 
bout  one-half  of  water,  which  had  been  added  by  moistoning  the 
ing  papers  in  a  lounce  vial  with  a  tight-fitting  glass  stopper,  and 
it  untouched  until  the  I2th  of  April,  when  I  examined  it  again,  and 
d  numerous  hddlli  suis,  some  of  them  moving  very  lively.  The  vial 
its  contents,  meanwhile,  had  been  exposed  to  a  variety  of  temper- 
e,  ranging  from  the  freezing  point  to  nearly  100^  F. 
1  June  10  I  took  two  perfectly  clean  4-ounce  vials,  and  put  in  each 
&  ounces  of  clean  well-water  in  which  no  bacteria  nor  any  other 
g  thing  could  be  found.  In  one  vial,  marked  No.  1, 1  put  half  a  drop 
le  fresh  pulmonal  exudation  of  a  pig  that  had  died  of  swine  plague 

Coffee's),  and  in  the  other  vial  I  put  one  drop  of  the  same  pul- 
al  exudation  and  three  drops  of  pure  carbolic  acid.  Both  vials  were 
ediately  closed  with  new  corks,  and  sealed  perfectly  air-tight  with 
altum.    Both  vials  were  opened  and  their  contents  examined  on 

24.  The  water  in  vial  No.  2  was  examined  first,  and  contained  a 
motionless  bacilli  and  some  clusters  of  bacillus  germs.  The  water  in 
No.  1,  which  was  examined  next,  contained  a  few  moving  and  several 
onless  bacilli^  numerous  germs,  single  and  double,  several  clusters, 
a  few  (two  or  three  on  a  slide)  well-preserved  blood-corpuscles. 
?  has  been  stated  in  the  chapter  on  "forbid  Changes"  (cases  7  and 
had  an  opportunity  on  January  22  to)hiake  a  post  mortem  examina- 
of  Uvo  hogs  which  had  been  down  with  swine  plague  in  the  early 

of  November,  and  had  recovered  two  months  ago,  and  had  thus  a 
ce  to  see  to  wnat  extent  the  morbid  changes  had  been  reduced  by 
ing  and  absorption  of  the  morbid  products,  and  retrogressive  pro* 
25  Aa 
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cesses  in  general.  On  examining  the  Inngs  of  one  of  thoflie  hogs  pfo.  8) 
microscopically,  it  was  fonnd  that  the  semm  and  melted  eznoation. 
which  could  be  pressed  out  of  the  hepatized  i)ortionS9  still  contained 
some  hdoilli  and  bacillus  germs,  but  no  clusters  (see  drawing),  whidi 
leads  me  to  suppose  that  under  favorable  circumstances  an  animal  that 
has  recovered  irom  swine  plague  may,  after  two  months,  be  able  to  oom- 
mnnicate  the  disease  to  healthy  pigs.  Unfortunately  jost  then  no 
healthy  pig,  not  already  design^  for  another  purpose,  was  available; 
otherwise,  I  would  have  put  that  question  to  a  test.  If  swine  plague  ean 
be  communicated  by  an  animal  two  months  after  recovery — of  bovine 

Eleuro-pneumonia  it  is  well  known  that  it  can  be  spread  by  cattle  tiliat 
ave  been  convalescent  for  over  two  months — ^many,  otherwise  myateii- 
ous,  outbreaks  of  swine-plague  may  be  explained. 

S.  THE  MOBBID  PBOOESS. 

Since  my  first  report  was  written  (December  1)  numerona  miOTO0OO|iio 
examinations  of  morbid  tissues,  morbid  products,  blood.  &c,  have  brai 
made,  and  bacilli  suis  in  different  stages  of  development  nave  been  finmd 
in  every  case  (see  drawings),  but  as  to  the  manner  in  which  the  morbid 
changes  are  produced  nothing  new  has  been  discovered;  consequently  I 
have  nothing  to  add  to  what  has  been  stated  in  my  first  report, 
except  that  all  my  observations  tend  to  show  that  most,  if  not  aU,  m 
the  morbid  changes — at  any  rate  those  in  the  lungs  and  in  the  skin — aie 
brought  about  by  the  bacillus  clusters  clogging  and  obstructing  the 
capillary  vessels. 

9.  PERIOD  OF  JNOUBATION  OB  STAGE  OP  COLONIZATION. 

Its  duration  seems  to  depend  somewhat  ux>on  the  number  of  the  baeiOi 
and  bacillus  germs  introduced  at  once  into  the  system,  and  also  apon 
the  stage  of  development  of  those  disease-producing  germs  at  the  tame 
of  intrcKluction.  At  any  rate,  the  average  time  which  elapses  after  an 
inoculation  before  plain  symptons  of  the  plague  make  their  appearance, 
varies  somewhat  according  to  the  <iuantity  of  infectious  mat^rml  inocu- 
lated, and  i)robably  also  to  the  resistibility  of  the  animal  organism*  A 
large  quantity  inoculated  at  once  may  cause  a  temporary  reaction  on 
the  second  day,  while  a  very  small  quantity,  say  one-sixth  or  one-eighth 
of  a  drop,  of  pulmonal  exudation  does  not  produce  any  visible  effect  in 
less  than  five  to  seven  days. 

10.  MEASURES  OP  PBEVENTION. 

The  cheapest  and  best  way  to  get  rid  of  swine  plague  is  to  stamp  it  out, 
notwithstanding  the  disease  has  been  allowed  to  exisfra  whole  quarter 
of  a  century,  and  has  been  pcnnitted  to  s])read  over  twenty-nine  States 
and  Territories.  A  radical  extermination  is  the  only  thing  that  wUl  be 
effective,  unh-.ss  it  vnu  be  proved  that  a  s]H)nl}uieous  develoi>mentis  tak- 
ing ])lace,  or  <*:ni  take  place,  within  the  l)()i'ih*rs  of  the  United  States. 
Fortunately,  the  low  renii)eratiM'e  of  the  winters  in  our  principal  iK>rk- 
imuiueing  Siatfss  facilitates  a  stamping  out,  if  nn(l<*rtaken  at  the  proper 
time — in  the  winter  and  in  thesi)ring — because  alow  tenii)eratnre  (frost), 
and  esjKvially  snow.  intcii'ni)t  vrrv  essentially  the  ])ropagation  of  the 
diseiise-genns  anil  the  spreading  of  the  disease,  and,  although  not 
absolutely  ilestproying  or  killing  the  bacilli  and  their  germs,  cause  a  great 
many  of  them  to  perish  or  to  be  in  a  dormant  state  tor  some  time.    Be* 
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sideB  that,  the  number  of  hogB  and  pigs  in  existence  from  the  first  of 
Jannary  to  the  first  of  April  is  a  comparatively  small  one,  becanse  most 
of  the  hogs  have  been  shipped  and  butchered,  and  the  young  pigs  have 
not  been  bom.  But  the  measures  of  extermination  or  stamping  out  must 
be  thorough.  Anything  undecided,  doubting,  hesitating,  or  wavering 
and  favoring,  will  be  of  no  avail,  but  will  only  tend  to  prolong  the  ex- 
istence of  the  plague  and  increase  the  cost.  Still,  as  long  as  we  have 
no  stringent  legislation  that  applies  to  the  whole  country  and  will  be 
obeyed  and  be  enforced  everywhere,  no  results  can  be  expected. 

As  to  local  measures  of  prevention,  in  every  case  they  must  oonsist  in 
a  thorough  destruction  of  the  infections  principle,  or,  what  is  practically 
the  same^  in  promptly  removing  the  animals  to  be  protected  out  of  the 
reach  or  influence  of  the  Inicilli  and  their  germs.  Whether  the  latter  are 
destroyed  by  physical  agencies  or  by  chemical  means,  so-called  disin- 
fectants, is  immaterial.  What  I  have  said  in  my  first  report  in  regard 
to  keeping  not  more  than  two  or  three  animals  together  in  movable  pens 
constitutes  probably  the  best  means  of  protection,  as  far  as  single  herds 
are  concerned.  But  I  admit  that  such  a  separation  is  sometimes  im- 
practicable, or  may  be  considered  as  too  expensive  or  too  troublesome 
by  the  owner,  and  it  may  also  happen  that  an  infection  has  taken  place 
before  the  necessary  preparations  have  been  made.  In  such  a  case  a 
strict  and,  if  necessary,  repeated  separation  of  the  healthy  animals  from 
the  diseased  ones,  not  only  as  to  pens  and  yards,  but  also  as  to  attend- 
ance, and  a  thorough  cleaning  and  disinfection  of  the  infected  premises, 
constitute  the  least  that  may  be  expected  to  afford  any  protection.  That 
the  food  and  water  given  to  the  healthy  animals  must  be  clean  and  un- 
oontaminated  with  the  infectious  principle,  and  that  dead  animals  must 
be  buried  or  be  cremated  at  once,  may  not  be  necessary  to  mention 
again.  As  a  disinfectant,  I  would  recommend  carbolic  acid  as  one  of  the 
cheapest  and  most  convenient,  notwithstanding  that  some  others  may 
be  more  effective. 

A  few  cases  will  illustrate  what  is  necessary  and  what  may  be  ex- 
pected of  simple  and  local  means  of  prevention,  but  it  must  be  kept  in 
mind  that  in  the  summer  and  in  the  fall,  when  everything  favors  a  rapid 
development,  propagation,  and  dissemination  of  the  disease  germs,  much 
more  circumspection  and  thoroughness  is  required  than  in  the  winter, 
when  a  low  temperature  and  a  limited  evaporation  of  moisture  retard 
the  propagation  and  dissemination  of  the  baoilli  and  their  germs,  or  in 
the  spring,  when  heavy  rains  may  wash  the  latter  away.  In  winter  and 
spring  strict  separation  and  good  care  are  usually  sufficient  to  prevent 
a  serious  spreading  of  the  disease;  in  the  summer  and  fall  the  most 
scnipulous  care  will  be  required  in  guarding  against  an  introduction  ol 
tlie  infectious  principle  and  in  destroying  it  wherever  it  may  happen  to 
exist,  provided  it  is  contained  in,  or  adheres  to,  something  on  or  in  which 
it  can  be  destroyed,  either  with  or  without  its  vehicle. 

]\rr.  II.  Fisher  hves  one  and  a  half  miles  north  of  Prairieville,  and 
half  a  mile  north  of  H.  Miller.  He  makes  swine  breeding  his  principal 
business,  mid  his  accommodations  for  his  hogs  are  nearly  i>erfect.  His 
swine-yard  is  divided  into  several  divisions,  and  each  division  again 
into  several  8ei)arate  apartments,  comx)osed  each  of  a  spacious  yard  and 
a  good  and  well- ventilated  pen  witli  a  wooden  roof.  Each  separate 
yaril,  linally,  contains  a  good  trough  for  water  and  a  wooden  platform 
i'or  food.  Consequently,  his  herd,  when  occupying  the  swine-yard,  is 
practically  divided  into  many  small  herds,  perfectly  independent  of 
each  other.  The  food  (com)  is  thrown  on  the  platforms,  and  the  water 
for  drinking  is  pumped  from  a  well   by  a  wiudnullj  and  conducted 


388         REPORT  OF  TUB  COMMISSIONER  OF   AGRICULTUBB. 

through  pipes  and  hose  into  the  numerous  troughs.  In  the  early  part 
of  August,  1878,  Mr.  Fisher  sold  two  hundred  hogs  and  pigs  at  auction, 
which  sale  reduced  his  herd  to  seventy -eight  head,  the  number  of  whkb 
it  consisted  when  swine  plague  invaded  his  place.  When  the  first  case 
occiuTed  most  of  the  seventy -eight  animals  were  running  out  in  the 
pasture,  and  there,  it  must  be  sup]>osed,  most  of  the  animals  that  were 
taken  sick  became  infected;  at  least  but  a  few  new  cases  of  dise^^ 
occurred  after  the  hogs  were  kept  up  again  in  their  yards  and  pea^ 
Although  Mr.  Fisher  did  not  use  any  medicuies  whatever,  his  total  loss 
amounted  to  thirty-three  head  out  of  seventy-eight ;  forty-five  head  re- 
mained exempted  (most  of  them)  or  recovered  (a  few),  while  his  nearest 
neighbor,  Mr.  Miller,  lost  two  hundred  and  thirty-seven  animals  out  of 
two  hundred  and  forty.  Fisher's  sanitary  arrangements  were  good— 
nearly  perfect — and  his  herd  was  divided  into  small  lots,  none  of  tliem 
numbeiing  more  than  five  or  six  animals,  while  Mr.  Miller's  hogs  and 
shoats  were  all  in  one  herd.    Comment  will  not  be  necessary. 

Mr.  F.  Brauer,  at  Gap  Grove,  had,  in  the  early  part  of  January,  one 
hundred  and  forty  hogs  and  shoats  in  two  yai*ds,  separated  by  a  fence- 
sixty  barrows  in  one  yard  and  about  eighty  sows  in  the  other.  Mr. 
Brauer's  nearest  neighbors  west  and  east  live  only  a  little  moi'e  than  a 
quarter  of  a  mile  from  his  house;  the  neighbors  northwest  and  south- 
east are  fiirther  away,  and  due  north  and  south  no  house  is  nearer  than 
a  mile.  Swine  plague  prevailed  or  had  been  prevailing  l^etween  Sep- 
tember and  Januai-y,  on  every  farm  adjoining  Mr.  Bi-auer's.  On  fails 
place  the  two  swine-yards,  which  are  side  by  side  and  destitute  of  any 
old  straw  stack  and  of  half-rotten  piles  of  old  straw  or  hay,  are  on  high 
ground  slo])ing  toward  the  east,  and  are  protected  toward  the  west  by 
bams,  stables,  and  sheds.  The  food  consists  of  corn  from  a  corn-crib, 
which  constitutes  a  part  of  the  northeiTi  fence  or  inclosure  of  the  yard 
occupied  by  the  barrows,  and  the  water  for  drinking  is  pumped  by  a 
wincbnill  from  a  deep  well,  and  con<luct('cl  tliron^Lrh  iron  j)ipes  into  the 
troughs.  On  the  morning  of  January  6,  one  of  tlie  baiTows  was  found 
dead,  and  presented  at  the  post  mortem  examination,  which  was  made 
immediately,  just  such  morbi'd  changes  as  are  characteristic  of  swine 
plague.  The  infectious  prin<*i])lc,  it  is  sii]>pose{l,  had  been  Introduced 
by  some  horses  which  were  running  at  large,  juinjnng  fences,  and  in 
the  habit  of  visiting  all  the  swine  yards  and  (torn-cribs  in  the  whole 
^neighborhood  in  search  of  corn.  Mr.  Braiier,  to  avoid  greater  losses 
after  that  one  baiTOw  had  died,  sold  and  shipped  immediately  forty-six 
of  his  baiTows,  so  that  only  thirteen  aiiiiDaLs  remained  in  the  north- 
ern yard.  The  latter  was  cleaned  at  once,  and  disinfected  by  a 
iberal  siuinkliirg  with  diluted  carbolic  acid  once  a  day,  on  January  6, 
',  and  8.  The  thirteen  barrows  in  tlie  northern  yard  an<l  the  eighty 
^ows  in  the  southern  yard  have  reniaiiicd  hoaltliy,  and  no  new  causes 
lave  occurred. 

^Ir.  tSwigart,  i'  ^  »in»Yra  Townshi]).  ke])t  his  h<<.s  and  cattle  (steers 
■  je  f?»^^ened)  ii_  c.  d  which  contained  two  old  Mraw  .stacks,  and 
.a.N""»«  '♦tered  v'tk  mlf -/^ff(»ii  straw  and  ^^-'v.  \Vhen  I  \  ^sited  his 
»lact  A"     »»*»      '"»•  •         .tb  o     '  iiMii         V  "^'oen  h(\^s  hud  died, 

^ev4Tai  ^^^^\ ^    ^    .    i- .^.jIiv.     Ttio   lirst  crises 

lad  oc(*nr"'''     -  -  -eh  .m     -      »i  *"■   Useased  ho^s  weix;  all 

'leodin'::;  f    ••      •»      k-^.  .   I  adv       i  ^-      • •     »>»»nediaKly  st?par;ue 

.u\  vi>paii  iiLi.     »•    -thy  anii"^"-    "»'      •         •         -v    o\  rcnn)ving  tiieni 

>'»!»  iiifr'-         dace,  '>•-     ••-•  twieo  a  «lay  aixnit 

..    ...   <.  iV  TO-      .     h.        ..      o         .     •no'.     ■[*'*» »^' ad \'ic(MV«w 
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plied  with,  and  noue  of  the  auuuals  removed  from  the  infected  yard 
ime  diseased. 

T.  Dillon,  one  and  three-quarters  miles  north  of  Ghampagiu,  had  lost 
pigs  diseased  with  swine  plague  on  June  10,  on  which  day  he  re- 
ed his  small  herd  of  fourteen  head  to  a  non-infected  locality.  No 
)T  deaths  had  occurred  when  I  left  Champaign  on  July  5. 

11.  TEEATMENT. 

I  regard  to  treatment  no  new  discoveries  have  been  made,  but  my 
rs,  exx>ressed  in  my  first  report,  have  been  very  much  confirmed, 
d  care,  clean  and  ancontaminated  food  and  water,  strict  separation 
1  diseased  animals,  and  scrupulous  cleanliness,  so  as  to  prevent  the 
aals  from  satisfying  their  vitiated  appetite  for  excrements  and  urine, 

&om  introducing  thereby  into  their  organisms  more  and  more  of 
infectious  principle,  go  a  good  ways  in  preventing  an  attack  of 
le  plague  from  becoming  very  malignant  and  in  facilitating  a  recov- 
Medicines  seem  to  be  of  little  avail — at  least  everything  that  has 
I  tried  without  any  prejudice  has  failed  to  produce  visible  good  re- 
».  Patent  nostrums  and  secret  medicines  have  done  more  harm 
I  good.  Mr.  Hoyt^  of  Mendota,  informed  me  that  one  of  his  neigh- 
,  who  had  extensively  invested  in  "  Eureka  Specific,''  had  lost  in 
portion  more  hogs  than  anybody  else  in  the  neighborhood  that  had 
used  any  medicines  whatever. 

it  is  intended  to  stamp  out  the  disease,  any  treatment  of  the  sick 
lals  should  be  prohibited  by  law,  unless  a  sufiicient  bond  is  given 
)ver  any  possible  damage  that  may  result,  because  the  treatment  of 
I  a  contagious  or  infectious  disease  always  involves  great  danger  in 
ir  as  it  tends  to  i)reserve  the  infectious  principle  and  facilitates  the 
ading  of  the  plague.  To  destroy  the  cause,  or,  what  is  the  same^ 
infectious  or  coutagious  elements,  wherever  and  in  whatever  shape 
form  or  substance  it  may  exist,  is  the  only  rational  way  of  dealing 
i  such  diseases.  Swine  plague  should  and  ought  to  be  treated  the 
B  as  rinderpest  or  cattle  plague,  pleuropneumonia  or  lung  plague, 
ders,  and  farcy.  The  most  thorough  and  decisive  measures  are  in 
and  the  cheai)est. 

Respectfully  submitted. 

H.  J.  DETMEES,  V.  8. 
HOAGO,  Ii^L.,  July  25,  1879. 


SUPPLEMENTAL  REPOET. 

r:  Immediately  after  you  re-employed  me,  on  the  8th  of  Octobei 

and  instructed  me  to  resume  the  investigation  of  swine  plague,  X 

the  necessary  steps  to  obtain  reliable  information  as  to  where  the 

^se  might  be  prevailing  to  such  an  extent  as  to  afiford  sufficient 

3rial  for  my  puri)ose,  and  soon  learned  .that  the  diseaae  existed  in 

ral  counties  in  Illinois  and  Wisconsin,  within  a  radius  of  two  hun- 

miles  from  Chicago.    For  several  reasons  I  chose  as  a  suitable 

lity  for  my  investigation  the  county  of  Henderson,  in  the  western 

of  the  State  of  Illinois,  and  on  the  eastern  bank  or  the  Mississippi 

T,  notwithstanding  sufficient  material  might  have  been  found  mudi 

er  my  home — for  instance,  in  the  county  of  La  Sidle.    Every  county 

every  place  in  this  State,  in  which  swine  plague  is  or  has  been  pro 


890         REPORT  OF  THE   COMMISSIONER  OP  AGSXCfUX/nTSI. 

yailin;;:,  eoiilains  one  or  more  rcndering-tai)ks,  and  men  who  specolate 
n])on  the  credulity  of  tlie  farmer  Tvhen  in  distress,  and  fay  to  sell  him 
a  "sure  cure  for  bo;;  cholera"  at  an  enormous  price.  I  know  a  laige 
number  of  farmers  who  paid  from  $30  to  $G0  for  a  worthless  prescrip- 
tion, and  others  wlio  paid  as  much  as  8100  for  worthless  medicinesi 
composed  ol'  substances  that  can  be  bought  in  the  market  for  aboatHk 
Tliese  persons — the  tank-men  and  the  "sure-cure  men" — find  it  in  their 
interest  to  keep  the  farmer  i<;norant,  to  prejudice  his  mind,  and  to  pre- 
rent,  if  possible,  a  thorough  investigation.  So  it  happens  that  many 
farmers  deny  the  existence  of  the  disease  if  approached  by  a  stranger, 
or  are  asked  questions  concerning  tlie  health  of  their  hogs.  A  groat 
many  farmers  have  also  another  motive  for  keeping  the  existence  of 
swine  plague  a  secret.  They  sell  their  hogs  and  pigs  for  whateyer  they 
can  get,  and  ship  them  to  Chicago  as  soon  as  the  well-known  disease 
makes  its  appearance.  In  Chicago,  however,  the  city  board  of  health 
is  at  present  more  vigilant  than  formerly,  and  condemns  a  few  diseased 
hogs  almost  every  day.  Tliis  has  had  a  good  elfect,  in  so  far  as  the 
buyers  have  become  a" little  shyer  and  more  careful,  and  reftise  to  buy 
every  diseased  animal  that  is  offered ;  they  have  also  conunenoed  to  ii 
quire  where  the  diseased  hogs  are  shipped  from,  and  where  swine  plagiis 
is  existing.  The  farmers  and  country  dealers  who  send  them  are.  there* 
fore,  interested  in  denying  and  concealing  the  existence  of  the  oiseasSi 
Bome  farmers,  to  my  certain  knowledge,  have  even  stooped  so  low  as 
to  sell  and  ship  their  diseased  hogs,  not  in  their  own  name^  but  in  that 
of  some  irresponsible  person,  and  don't  like  to  hear  swine  plagae  men- 
tioned. Consequently,  any  investigation  of  the  disease  is  exceedingly 
difficult  and  almost  impossible,  unless  the  investigator  is  either  pe^ 
Bonally  known  or  introduced  by  a  citizen  who  commands  the  confidence 
of  his  community.  Not  Ireing  personally  acqujiinted  in  any  of  those 
counties  in  which  the  disease,  according  to  information  received,  was 
prevailing  toan  extent  sutricient  for  my  purpose,  I  chose  a  place  where 
I  couhi  ])r<>cure  such  an  introduction.  I  happened  to  be  acquatnted 
with  Olio  of  the  most  ]>rominent  and  influential  citizens  of  Henderson 
county,  ]\Ir.  .Tames  Peterson,  at  Oquawka,  who,  on  corresxK>nding  with 
him,  invitorl  me  to  his  phice,  stated  that  he  would  take  great  interest  in 
my  in\esligation,  and  promised  to  go  with  me  through  the  connty  and 
introduce  ine  to  the  farmers  whose  herds  had  become  afiected.  His  in- 
vitation, of  course,  was  accepted,  and  as  his  promise  has  been  fiilly 
redeemed,  his  kind  oiler  has  considerably  facilitated  my  work.  One 
other  reason  in<luce(l  me  to  select  Henderson  County.  I  considered  it 
of  some  iTn]>ortance  to  observe  the  disease  in  difterent  localities,  differ- 
ent at  least  as  to  soil  and  drainage.  In  most  of  the  places  in  which  I 
carried  on  my  foniu^  invest i.G;Jit ions,  the  soil  is  entirely  dillerent  from 
that  of  lienviri-.^on  County,  which  is  very  sandy,  especially  along  the 
Missis>:ij)j>i  Tivrr.  Ch;im])j!ign  County,  for  instanco,  is  almost  level, 
and  tlie  soil  is  ;i  rich  black  loam  ;  Leo  Coi:nty,  or  at  least  that  portion 
of  it  in  which  I  investigated  last  winter,  is  somewhat  similar^  only  more 
nndulatin;r  and  better  drained  ;  StevensiMi  County,  in  the  neighborhood 
of  Freeport,  is  still  more  undulating,  and  J^'ulton  County  is  again  Bome> 
what  sijnihir  to  Champaign. 

Jn  my  former  investigations  of  swine  plague,  I  made  it  my  principal 
object  to  ascertain  the  nalure  and  the  workings  of  the  morbid  process^ 
and  the  real  cause  or  causes  of  the  disease  and  its  spreading.  In  resum- 
ing my  investigiuion  this  fall — in  October  last — I  thought  it  would  best 
serve  the  puri>ose  to  make  it  a  special  object  to  obtain  or  to  search  fin 
such  results  as  are  of  an  immediate  and  practical  vtdue  to  the  Humeri 
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pork-producer,  and  swine-breeder.  In  other  words^  to  ascertain  as  far 
possible  the  means  or  media  by  which  swine  plague  is  actually  and  prin- 
cipally spread  from  place  to  place,  from  herd  to  herd,  and  to  learn  by 
observation  and  experiment  what  may  be  done  by  the  individual  farmer 
and  swine-breeder  to  protect  his  herd,  and  to  effectually  prevent  the 
spreading  of  the  plague,  or  to  stop  its  progress.  I  made  it  also  an  object 
to  decide,  by  means  of  experiment  and  observation,  whether  the  morbid 
process,  once  developed,  can  be  arrested  by  a  simple  medical  treatment 
— such  a  one  as  can  be  applied  by  the  farmer — or  not.  Before  I  state 
the  results  of  my  present  investigation,  it  may  be  in  order  to  firet  make 
a  few  general  statements,  and  to  give  the  facts  and  observations  upon 
which  those  conclusions  have  been  based,  so  as  to  enable  the  reader  to 
judge  without  bias,  and  to  form  an  opinion  of  his  own.  I  may  also  be 
allowed  to  state  that  to  obtain  these  facts  and  make  these  observations 
I  have  visited  twenty-five  different  herds  of  swine  in  different  parts  of 
Henderson  County,  and  several  of  them  from  four  to  eight  times ;  have 
made  fifteen  post  mortem  examinations ;  subjected  to  a  special  treatment 
six  different  herds,  namely,  those  of  Messrs.  Kennedy,  Gilchrist,  Eice, 
Morris,  Beaty,  and  Graham ;  and  have  experimented  on  three  healthy 
pigs,  specially  procured  for  that  purpose.  It  may  further  be  stated  that 
the  disease  is,  or  was,  prevailing  this  fall  and  winter,  or  from  October 
13  till  the  present,  in  a  much  milder  form  in  Henderson  County,  a  few 
herds  excepted,  than  it  was  last  year  at  the  corresponding  season  in  the 
counties  of  Champaign,  Stevenson,  Fulton,  and  Lee.  At  any  rate,  the 
prevalence  of  the  disease  was  not  as  general,  its  spreading  was  not  as 
rapid,  and  the  mortality  was  not  as  great  as  during  the  same  months 
,of  last  year  in  the  counties  named.  The  morbid  process,  too,  in  a  ma- 
jority of  cases  at  least,  was  found  to  be  limited  almost  entirely  to  the 
organs  of  the  chest  (lungs,  pleuras,  and  heaii:),  and  to  the  lymphatic 
system ;  while  last  year  serious  morbid  changes  in  the  intestines,  such 
as  ulcerous  tumors  in  the  c;ecum  and  colon,  i)resented  themselves  in 
about  75  per  cent,  of  all  the  cases  examined,  in  addition  to  the  morbid 
changes  invariably  found  in  the  respiratory  organs.  This  greater  leni- 
ency of  the  disease  must,  of  course,  be  taken  into  consideration  in  judg- 
ing the  results  of  tlie  experiments,  and  the  effect  of  the  measures  of  pre- 
vention and  of  the  medical  treatment. 

Still,  notwithstanding  this  greater  leniency  and  the  frequent  absence 
of  conspicuous  morbid  changes  in  the  intestines,  numerous  examinations 
of  living  animals,  fifteen  post  mortem  examinations,  and  repeated  micro- 
Bcopic  investigations  have  convinced  me  that  the  disease  prevailing 
this  fall  and  winter  among  the  swine  in  Henderson  County  is  exactiy 
the  same  swine  i)lague  found  last  year  in  the  counties  of  Champaign, 
Stevenson,  Fulton,  and  Lee,  only  this  year's  epizootic  is  milder,  and  the 
digestive  organs,  but  especially  the  colon  and  cjBCum,  are  less  frequentiy 
affected,  which  may  account  for  the  decreased  malignancy  or  fewer 
deaths  and  the  slower  spreading,  because  the  infectious  principle  is 
always  the  most  concentrated,  or,  what  is  the  same,  the  disease-produc- 
ing germs,  the  Schizomycetes  or  bacillus  germs,  as  I  have  called  them 
before  (perha]is,  erroneously,  of.  below),  are  always  the  most  numerous 
in  the  excrements  of  animals  in  which  the  morbid  process  is  prominently 
developed  in  the  intestinal  canal.  The  duration  of  the  disease  in  t^e 
individual  animals,  or  the  time  which  elapses  fix)m  the  appearance  of 
the  first  symptoms  till  a  termination,  either  in  death  or  convalescence, 
is  reached,  seems  also  to  average  a  longer  time  this  winter — in  Hender- 
son County  at  least — than  last  year  at  the  other  places  named.  Sevend 
circumstances,  undoubtedly,  have  combined  to  produce  this  result.    Last 
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wiutor,  particulaily  iu  tlio  latter  part  of  Decomber  (1878)  aud  in  tte 
luonlb  of  January  (1879),  the  teniporatui'c  of  the  atmosphere  was  Teiy 
low ;  it  snowed  considerably ;  the  snow  became  very  deep  and  covered 
the  ground  for  a  long  time ;  consequently,  everything  on  the  sarfooe  of 
the  ground  remained  unchanged  and  unmoved,  and  the  evaporation  of 
moisture  was  very  limited.  The  disease-producing  germs,  or  tihe  Sohiz- 
omycetes,  which  constitute  the  cause  and  infectious  principle  of  swine 
plague,  although  not  immediately  and  necessarily  destroyed  by  firost 
and  snow — recent  developments  have  shown  that  these  germs  may  re- 
tain their  vitality  for  a  considerable  length  of  time  even  if  imbedded  in 
ice — ^were  prevented  from  rising  into  the  air,  and  thus  fix)m  being  carried 
by  winds  from  one  place  to  another,  neither  could  the  same  be  conveyed 
from  one  herd  to  another  in  streamlets  and  currents  of  water,  because 
everything  was  frozen  and  covered  with  snow;  consequentlyi  these 
germs  or  Schiaomycetes  could  not  propagate :  they  were  kept  dormant 
or  in  a  state  of  rest,  and  there  can  be  no  doubt  that  a  great  many,  jpe^ 
haps  most  of  them,  were  thus  prevented  from  finding  their  proper  mdos 
and  therefore  perished.  Consequently,  in  the  latter  part  of  iiie  winter, 
1879,  but  little  disease  was  existing.  The  plague  had  almost  di^  out 
everywhere.  Toward  spring,  however,  sporadic  cases  made  their  ap- 
pearance, especially  at  the  borders  of  timber  lands  and  in  swine  yards 
and  pastures  which  contained  old  straw  stacks,  or  something  of  a  simi- 
lar nature  calculated  to  give  shelter  and  protection  and  the  meaiis  of 
propagation  (warmth  and  moisture)  to  the  Schizomycetes  or  disease* 
producing  germs.  From  such  centers,  at  the  dose  of  last  winter  whm 
enow  and  frost  disapi)eared,  the  disease  commenced  slowly  to  spread, 
but  in  the  spring  nearly  eveiy  week  or  ten  days  a  pouring  rain  set  in 
and  probably  washed  away  most  of  the  germs  or  Schizomycetes  which 
existed  at  places  accessible  to  s^\ine,  or  at  which  a  chance  was  given  to 
enter  the  organism  of  a  liog  or  pig  with  the  food  or  water  for  drinking. 
Be  that  as  it  may,  one  thing  is  certain,  immediately  after  a  heavy  or 
pouring  rain  a  perceptible  stop  or  cessation  could  be  observed  in  the 
spreading  of  the  disease,  while  each  time  alter  the  lapse  of  about  a  week 
a  renewed  spreading  took  place,  to  be  interrupted  only  by  the  next  heavy 
or  pouring  rain.  Tlius  the  plague  made  but  little  progress  until  the 
pouring  rains  became  less  freciiient  or  cejised  altogether,  or  tiU  July  and 
August,  when  a  drier  season  set  in,  in  which  heavy  dews  took  the  place 
of  heavy  rains;  but  even  then,  in  midsummer,  swine  plague  failed  to 
make  as  rapid  progress  as  a  year  ago  (1878),  because  the  season  veiy 
soon  became  too  dry  to  be  favorable  to  a  rapid  and  extensive  propaga- 
tion and  dissemination  of  the  disease-producing  elements.  Further, 
during  last  fall  and  the  lar^jer  part  of  (he  present  winter,  the  season^ 
with  brief  interruptions,  has  been  very  dry,  at  any  rate  in  Henderson 
County ;  and  it  seems  a  dry  season  is  not  at  all  favorable  lo  the  propa- 
gation of  swine  plague,  unless  drainage  is  very  poor  and  the  soil  is  in- 
chned  to  be  wet.  Careful  observation  has  convinced  me  tliat  continued 
dry  weather  on  th(»  one  hand  aud  pouring  niins  on  the  other  have  a 
decided  tendency  to  reduce,  and  a  common  wet  8i)ell,  brought  about  by 
repeated  light  rains — al'ewofjibout  a  week's  duration  were  experienced- 
will  invariably  i)romute  the  Hi)rea(ling  of  tlie  disease.  If  it  is  taken  into 
consideration  what  lias  been  ascjertained  in  regai'd  to  the  nature  of  the 
Schizomycetes,  and  tlie  manner  in  which  they  are  conveyed  from  herd 
to  herd,  aud  from  animal  to  animal  (cj\  below),  no  explanation  will  be 
necessary'. 

Whether  the  circumstanex^s  just  reLated  have  also  diminished  the  in- 
tensity of  the  infectious  principle  or  the  vitality  of  the  Schizomyoetes 
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by  not  affordiug  fovorable  conditions  for  development  and  propagation, 
or  safficieDtly  f^qnent  changes  from  within  to  withoat,  and  vice  versa^ 
of  the  animal  organism,  as  seems  to  be  the  case,  or  whether  they  have 
only  reduced  the  number  of  those  microscopic  parasites  by  causing  a 
great  many  to  perish,  or  denying  them  an  opportunity  to  reach  their 
proper  nidus  or  place  of  development  in  the  body  of  a  hog,  will  be  very 
difficult  to  decide,  and  is  practically  immaterial. 

At  first,  it  appeared  that  the  disease  was  milder  only  in  Henderson 
County,  and  I  thought  the  sandy  soil,  the  hilly  or  somewhat  broken  sur- 
face near  the  Mississippi  River,  and  the,  therefore,  more  perfect  drainage 
mi^ht  have  something  to  do  with  it:  but  this  probably  is  the  case  only 
to  a  very  limited  extent,  because  reliable  people  have  assured  me  that 
the  disease  was  last  year  (1878)  just  as  malignant  in  Henderson  County 
as  in  any  other  place.  Stilly  the  sandy  soil,  good  drainage,  &c.,  is  prob- 
ably not  altogether  without  influence,  especially  if  the  season  is  inclined 
to  be  dry,  for,  even  during  the  present  winter  (1871M80),  the  disease 
proved  to  be  more  malignant  in  the  eastern  parts  of  the  county,  in  the 
vicinity  of  Biggsville,  where  the  soil  is  darker  and  heavier  and  the  sur- 
face less  broken  than  ftirther  to  ward,  the  MississippL 

One  other  circumstance  may  also  have  contributed  somewhat  in  cans- 
iug  swine  plague  to  be  more  lenient  this  year  than  a  year  ago.  All  con- 
tagious and  infectious  diseases,  in  order  to  affect  an  animal,  seem  to 
require  in  the  latter  a  certain  degree  of  predisposition;  in  oUier  words, 
the  disease-producing  Schizomycetes,  in  order  to  be  able  to  produce  mor- 
bid changes,  seem  to  require  certain  conditions  which  do  not  exist  in  the 
same  degree  in  every  animal,  and  which,  to  all  appearances  at  least, 
may  even  be  entirely  absent  in  some  few  animals,  or  may  become  par- 
tially or  fully  exhausted,  or  completely  destroyed  under  peculiar  circum- 
stances; for  instance,  by  a  previous  attack.  Further,  it  is  weU  known 
that  on  the  first  appearance  of  almost  every  contagious  or  infectious 
disease  those  animals,  as  a  rule,  become  affected  first  and  succumb 
soonest  which  possess  the  greatest  predisposition  or  offer  the  most 
favorable  conditions  for  the  development  and  the  effectiveness  of  the 
infectious  principle.  Swine  plague  does  uot  seem  to  make  an  exception. 
Wherever  it  prevailed  very  extensively  a  year  ago,  it  may  be  presumed  that 
the  hogs  and  pigs  which  possessed  a  special  predisposition,  or  offered  very 
favorable  conditions,  and  became  exposed  to  the  influence  of  the  Infectious 
principle,  contracted  the  disease  and  have  since  died,  and  consequently 
are  out  of  the  way ;  that  most,  if  not  all,  of  the  older  hogs  at  present 
existing,  especially  as  the  disease  prevailed  last  year  almost  everywhere, 
areanimals  with  comparatively  little  predisposition ;  and  that  the  pigs  bom 
since  last  spring  and  now  living  are  mostly  the  offspring  of  sows  which 
were  not  mnch  predisposed^  or  did  not  offer  very  favorable  conditions 
for  the  development  of  the  disease.  That  such  a  difference  as  to  predis- 
position must  exist  becomes  patent  by  the  fact  that  in  nearly  every 
affected  herd,  no  matter  how  malignant  the  disease  may  prove  to  be, 
one  or  a  few  animals  wiU  either  remain  exempted  altogether  or  will  con- 
contract  the  disease  only  in  a  very  mild  form,  and  recover.  It  receives 
also  some  additional  confirmation  by  the  fact  that  wherever  swine 
plague  makes  its  appearance  for  the  first  time  it  usually  proves  more 
malignant  than  at  places  at  which  it  has  been  prevailing  year  after  year, 
provided  the  quantity  and  intensity  of  the  infectious  principle  are  about 
the  same.  In  Henderson  County  the  disease  has  been  an  almost  regular 
visitor  for  twenty -seven  years,  and  in  Southern  Wisconsin  it  is  a  com- 
paratively new  disease.  According  to  a  letter  received  in  December 
(1879)  from  a  reliable  person  in  Bloomington^  Grant  County,  Wiscon- 
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8in,  swine  plagae,  notwithstancliDg  a  very  small  be^ning-— it  was  inbtO' 
dnced  by  one  diseased  pig  from  Iowa — in  November  last  caused  rvj 
severe  losses  there. 

FACTS    AND    OBSERVATIONS    ILLUSTRATING    THE    MEANS    BY    WHICH 

SWINE  PLAGUE  IS  SPREAD. 

1.  Mr.  Kennedy's  herd^  Rozetta^  Henderson  County ^  Illinois. — I  made  my 
first  visit  to  Mr.  Kennedy's  place  on  October  14,  and  fonnd  a  few  cases  of 
swine  plagne.  His  bogs  bad  been  all  right  till  within  a  few  days.  The 
disease  had  been  introduced  by  three  animals  recently  bought  out  of  %ui 
infected  herd. 

2.  Mr.  FonoarWs  herd,  near  Sageiown. — I  was  at  Mr.  Forward^s  place 
on  October  20.  He  has  no  near  neighbors.  His  farm  is  a  very  large  one, 
somewhat  isolated,  and  situated  at  the  head  of  several  ravines.  Con- 
sequently several  small  streamlets,  so  abundant  in  Henderson  County, 
have  their  source  on  the  farm,  and  only  one  has  its  source  above,  and 
runs  through  it.  The  piece  of  ground  used  by  Mr.  Forward  as  a  hog 
pasture  is  flanked  on  three  sides  by  timber,  and  his  herd  of  swine,  thus 
somewhat  protected  by  the  lay  of  the  land  against  an  invasion  of  swine 
plague,  remained  exempted  from  that  disease  until  last  year.  Thiee- 
qut^ters  of  a  mile  from  Mr.  Forward,  situated  at  the  head  of  a  Tavhie^ 
which,  however,  does  not  extend  through  the  farm,  is  a  rendering-tank, 
where  dead  hogs  are  rendered  up  into  grease  or  lard-oiL  At  the  tank 
the  carcasses  are  cut  up,  pieces  are  frequently  lying  about,  and  those 
parts  which  do  not  contain  any  grease  or  which  are  not  worth  tanking, 
such  as  the  lungs,  intestines,  &c.,  parts  which  usually  constitute  t£e 
principal  seat  of  the  morbid  process,  are  thrown  into  the  ravine,  and 
are  washed  away  by  tlie  water  if  the  season  is  rather  wet,  or  remain 
where  they  are  thrown  till  it  rains.  Further  down  this  ravine  unites 
with  another  one,  and  those  two  united  form  a  small  creek,  whidi 
empties  into  the  Mississippi  Ei  ver.  E  veiy  herd  of  swine  that  had  aooess 
to  that  creek  became  afl'ect(?d,  and  nearly  every  animal  died.  Aooording 
to  Mr.  Forward's  statement,  his  herd  of  swine,  about  two  bundled  head, 
remained  exempted  from  swine  pla<]rue  till  last  winter  (1878-^79).  Chie 
morning  he  found  in  his  liop^-lot  the  head  of  a  dead  hog,  deposited  there, 
he  thinks,  by  a  dog,  wliich  picked  it  up  at  the  rendering-tank.  When  he 
found  it  his  hogs  were  already  feeding  on  iL  Exactly  six  days  later 
some  of  his  hogs  exhibited  symptoms  of  swine  plague,  soon  a  great  many 
became  affected,  and  finally  nearly  every  hog  and  pig  of  his  herd  died. 

3.  Mr.  Robert  llodson,  a  storekeeper  in  Oquawka,  made  the  following 
statement : 

I  have  a  farm  on  the  banks  of  Ilenclerson  River,  and  last  year  kept  quite  a  herd  of 
hogs.  One  mornin|T:  I  found  Icuigod  at  my  lu);::-lot,  which  joins  the  river,  a  dead  hog, 
wluch  had  come  down  Ktrearn,  and  h.idprobahly  bet»n  thrown  in  some  difttance  above. 
My  hogs  diKcovered  it  earlier  tlian  I,  and  wit<^  frrdin^  on  the  carcass  when  I  CUBA. 
Ten  days  later  they  commcuctd  to  die.    My  loss  anioautod  to  fully  $1,500. 

4.  Mr.  W.  II.  Lord  J  who  lives  in  Warren  County,  on  the  connty  line 
between  Warren  and  Uendersoii,  staled  to  me  on  October  24  that  he 
had  had  no  disease  among  his  hogs  since  1SG2  except  two  years  ago, 
when  swine  i)lague  was  communicated  to  his  herd  by  a  drove  of  hog8| 
which  came  from  an  infected  herd,  and  was  permitted,  in  his  absencOi 
to  stay  over  night  in  his  hog-lot.  Tliat  his  swine  (his  herd  is  not  a  large 
one,  and  averages  only  about  tiiiy  or  sixty  head)  remained  exempt ftom 
Bwine-plague  every  year  except  two  yeiirs  ago,  notwithstanding  the 
disease  prevailed  in  his  neighborhood  annually,  is  accounted  for  by  Mr. 
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Lord  as  follows:  His  hog-lot  18  on  high,  dry,  and  bare  ground ;  contains 
neither  straw-Btacks,  rubbislij  half-rotten  manure,  nor  pools  of  stagnant 
water,  and  is  kept  as  clean  as  practicable.  Furtlier,  his  hogs  and  pigs 
are  always  confined  to  this  yard,  and  are  never  allowed  to  run  at  large : 
they  receive  their  water  for  drinking  regularly  from  a  good  well,  and 
their  food  from  a  corn-crib,  situated  in  the  northeast  comer  of  the  hog- 
lot.  (I  inspected  his  place  afterwards,  and  found  things  exactly  as 
stated.) 

5.  Messrs.  Moir  and  Peterson  several  years  ago  were  engaged  in  the 
distillery  business,  and  fed  about  2.000  hogs.  Their  hog-pen,  which  is 
still  standing,  but  has  not  been  used  for  several  years,  is  three  hundred 
feet  long,  and  situated  close  to  the  bank  of  the  Mississippi.  Swine 
plague  broke  out  among  their  hogs  and  caused  a  heavy  loss.  Several 
times  it  subsided,  or  was  temporarily  stopped  by  a  liberal  use  of  chloride 
of  lime,  employed  not  only  as  a  disinfectant  and  used  externally,  but 
also  fed  to  the  hogs  by  mixing  considerable  quantities  of  it  with  the  slop. 
As  soon,  however,  as  the  use  of  the  chloride  of  lime  was  discontinued, 
the  disease  invariably^  in  about  a  week,  broke  out  anew^  and  was  just 
as  malignant  as  ever.  The  experiment  was  repeated  several  times  with 
the  same  result.  Finally  Messrs.  Moir  and  Peterson  conceived  the  idea 
of  dividing  the  long  pen  into  a  dozen  separate  apartments  by  putting  in 
partitions^  but  the  feeding-trough,  extending  through  the  whole  length 
of  the  building,  from  one  end  to  the  other,  and  sloping  gently  toward 
the  west,  was  not  divided ;  the  slop,  as  before,  was  let  in  the  upper, 
eastern  end,  and  ran  down  through  the  whole  length  of  the  trough  to 
the  lower,  western  end,  where,  Anally,  the  refuse  was  emptied  into  the 
Mississippi.  After  this  but  very  few  cases  of  sickness  occurred  among 
the  hogs  in  the  upper  or  eastern  divisions,  which  received  the  slop  clean 
as  it  came  from  the  distillery^  while  in  the  lower  or  western  divisions,  at 
which  the  slop  arrived  after  it  had  passed  through  the  upper  and  mid- 
dle parts  of  the  trough,  and  had  been  soiled  and  contaminated  by  all 
the  hogs  in  the  apartments  above,  nearly  every  animal  became  affected 
and  died.  In  the  lowest  divisions  not  one  escaped,  while  in  the  upper 
ones  no  deaths  occurred.  It  is,  however,  but  justice  to  state  that  Messrs. 
Moir  and  Peterson,  finding  much  more  sickness  in  the  lower  than  in  the 
upper  part  of  the  building,  soon  commenced  to  use  the  lowest  division 
a49  a  kind  of  hospital,  and  used  it  almost  exclusively  for  sick  hogs  taken 
out  of  the  upper  and  middle  divisions,  which,  of  course,  accounts  to 
some  extent  for  the  slight  mortality  in  the  upi)er  and  middle  divisions 
of  the  building,  and  explains  why  every  animal  died  in  the  lowest  divis- 
ion, but  it  does  not  account  for  the  numerous  deaths  in  the  second, 
third,  and  fourth  lowest  divisions. 

C.  Mr.  ISam,  Whiteman,  near  Eozetta,  had  swine  plague  in  his  herd  a 
year  ago  last  winter,  and  disposed  of  every  hog  and  pig  he  could  find 
on  the  place.  lie  intended  to  commence  anew,  and  bought  twenty  head 
of  hcaltliy  slioats.  After  receiving  tliem  one  dead  pig,  belonging  to  his 
old  herd,  was  found  stiff  and  frozen  in  a  fen<ie-comer,  where  it  had 
died.  It  was  immediately  buried  three  feet  deep,  but  in  frozen  ground, 
and  there  the  carcass  remained  frozen  till  the  latter  part  of  winter,  when 
it  was  found  unburied  and  consumed  by  the  twenty  healthy  shoats* 
Ten  days  later  the  shoats  commenced  to  die  of  swine  plague. 

7.  Gaptmn  WiUiain  Morris,  in  Bald  Bluff  Township,  near  the  county 
line  between  Henderson  and  Warren,  gave  me  the  following  informa- 
tion :  Near  his  farm,  Snake  Creek  empties  into  the  north  branch  of  Hen- 
derson River.  About  two  y^ars  ago  somebody  dumped  two  loads  cl 
dead  hogs  into  Snake  Greek,  six  miles  above  its  junction  with  the  river. 
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The  stench  soon  became  almost  unbearable,  and  eveiy  hog  or  pig  vhiok 
had  access  to  the  creek  or  river  became  affected  with  swine  plague.  Mr. 
Morris  at  that  time  had  a  large  herd  of  hogs,  but  he  kept  them  shut 
up  in  his  hog-lot  away  from  the  river,  and  his  herd  was  the  only  one 
within  six  miles  on  that  river  which  remained  exempt. 

8.  Mr.  MorrUPs  herd  of  stcine. — I  was  on  his  place  for  the  first  time  on 
October  31.  He  had  then  about  four  hundred  hogs  and  pigs  or  shoats, 
most  of  them  running  at  large  on  a  farm  of  317  acres,  and  about  forty 
or  fifty  of  his  shoats  showed  such  symptoms  as  are  observed  during  the 
first  stages  of  swine  plague.  Only  one  animal  had  died  {cf.  below). 
He  had  bought,  and  received  on  October  18,  a  drove  of  hogs  and  shoato 
—about  thirty  dead — out  of  an  infected  herd.  Some  of  the  animals  be- 
longing to  that  herd  still  exhibited  symptoms  of  disease,  but  were  con- 
sidered as  convalescent,  while  others  appeared  to  be  perfectdy  hesdthy, 
or  showed  only  slight  t^ces  of  having  been  sick.  When  I  was  there 
the  whole  drove  was  shut  up  by  itself  in  a  separate  hog-lot,  but  had  been 
driven  over  the  farm,  and  was  fed  and  taken  care  of  by  me  same  pe^ 
sons  who  attended  to  the  other  hogs.  The  first  symptoms  of  sickness 
among  Mr.  Morris's  old  herd  were  noticed  a  few  days  ago,  probably  on 
October  25. 

9.  Mr,  Morris^t  herd  again, — On  I^ovember  18,  Mr.  Morris  informed  me 
that  to  test  whether  a  wound  would  absorb  the  infectious  principle,  he 
had,  several  days  before,  contrary  to  my  advice,  castrated  a  few  (five) 
apparently  healthy  boar  pigs,  and  had  kept  them  separated  firom  Hie  dis- 
eased portion  of  his  herd.  \Vlien  I  was  there  (on  November  18)  three 
of  these  pigs  were  dead,  and  a  fourth  one  was  in  a  dying  condition^  no^ 
withstanding  the  very  mild  form  in  which  the  disease  was  prevailing, 
especially  in  the  herd  of  Mr.  Morris. 

10.  Mr.  Jo^n-Ka^aw,  near  Biggsville,  informed  me  on  November  19  that 
his  pigs  conunenced  to  show  symptoms  of  disease  just  a  week  after  ttiej 
had  been  marked  by  cutting  their  ears.  Swine  plague  was  prevaUing 
in  the  neighborhood. 

11.  Mr,  PendarviSj  an  intelligent  farmer  and  dealer  in  cattle  and  hogs 
at  Earitau,  in  the  southern  part  of  Henderson  County,  informed  -mo  on 
November  24  that  a  few  years  ago  one  of  his  neighbors  lost  nearly  all 
his  hogs,  lij  his  liog-lot  was  an  old  straw-stack,  which  served  as  a 
sleeping-place  for  the  animnls.  A  few  mouths  later  this  neighbor  bought 
a  healthy  lot  of  hogs  or  shoats,  and  turned  them  into  the  hog-yard 
which  contained  the  straw-stack.  Swine  plague  very  soon  broke  out 
among  them,  and  nearly  all  died.  A  whole  year  later  this  neighbor 
again  bought  a  healthy  lot  of  hogs  and  turned  them  into  the  same  yard 
which  still  contaiixHl  the  same  old  straw-stack,  and  soon  the  disease 
jnce  more  made  its  ai)pearaiice,  notwithstanding  the  fact  that  at  that 

ime  no  swine  plague  was  prevailing  anywhere  in  the  neighborhood, 
^ter  this  the  noi^hbor  inclini'd  to  accuse  the  old  straw-stack  as  the 
;ause  of  the  mischief,  reuioved  it  promptly,  ch^aned  his  swine-yard  thor- 
"^'jhly,  and  kept  it  free  from  old  straw,  &c.  He  has  not  had  a  case  of 
»'*      iM  le  among  his  ho^s  since  the  straw-stack  was  disposed  of. 

'      iickett-s  h«rd,  on  I  lenderson  River,  three  miles  firom  Oquawka. 

-<      /I    VI r.  Rickett's  farm  on  November  9.     He  has  his  herd  of  swine 

*    ''    J,  and  koejis  one  portion,  about  thirty  head,  in  an  inclosed  yard 

tjfh,  dry,  and  hare  ground,  free  fi'om  straw-stacks  and  stagnant  pools 

'^'^  where  liioy  receive  their  water  for  drinking  from  a  weU  close 

'     I      .^"(j.     '':  ^'  ^Mw*!-  portion  of  his  herd  is  running  at  large,  and  has 

tu>»^..  he ''i  *niong  the  latter  swine  plague  has  made  itsap- 
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Mr.  Rickett  stated  that  to  his  certain  knowledge  dead  hogs  have  been 
throvm  into  the  river  above  and  have  floated  down  past  his  place. 

13.  Mr.  William  B.  Graham's  herd,  two  miles  from  Biggsville.  My 
first  visit  to  bis  place  was  on  December  29.  Mr.  Graham's  herd  con- 
sisted at  that  date  of  127  hogs  and  shoats,  a  majority  of  which  had  been 
ringed  late  in  October.  The  whole  herd  had  the  run  of  a  large  pasture 
and  of  a  corn-stalk  field,  and  slept  till  within  two  days  in  a  huge  straw- 
stack.  The  common  fee<:ling-place  was  around  a  com-crib  in  the  stalk- 
field,  and  the  water  for  drinking  wa«  obtained  from  a  smaU  streamlet  of 
running  water  flowing  diagonally  from  northeast  to  southwest  through 
the  pasture.  This  small  creek  or  streamlet  has  its  source  above,  on  the 
farm  of  one  of  Mr.  Graham's  neighbors,  who  also  has  his  hog-yard  or  hog- 
pasture  on  the  same  streamlet,  but  above.  In  the  early  part  of  Decem- 
ber, or  (more  likely)  in  the  latter  part  of  November,  swine  plague  made 
its  appearance  in  the  herd  of  his  neighbor,  who  immediately  sold  and 
8hipi>ed  his  whole  herd,  probably  to  Chicago,  a«  soon  as  he  found  his 
animals  sick  and  dying,  or  after  he  had  lost  a  few.  In  Mr.  Graham's 
herd  the  disease  made  its  ai)pearance,  according  to  his  statement,  on 
December  21  or  22,  but  probably  a  few  days  earlier,  because  the  first 
symptoms  very  likely  had  been  overlooked.  Up  to  December  29  three 
iuiimals  had  died,  and  were  haulexl  away  early  in  the  morning  before  my 
•firrival  by  the  "dead-hog  man,"  or  tank  agent.  J  found  from  twenty- 
Jive  to  thirty  animals  unmistakably  sick,  about  forty  or  fifty  doubtful^ 
;uid  about  fifty  or  sixty,  to  all  ap]>earances,']>eifectly  healthy.  Among 
the  sick  ones,  which  were  all  such  as  had  been  ringed — at  that  time  no 
si<'k  animal  could  be  found  among  those  that  had  not  been  ringed — 
about  a  dozen  or  more  had  badly  swelled  and  ulcerating  noses,  and  pro- 
duced at  each  breath  a  snorting  or  snufiliug  noise.  Although  Mr.  Gra- 
ham, havinc:  invested  in  ''sure-cure  medicines,"  did  not  consent  at  that 
time  to  subject  his  herd  to  an  experimental  treatment,  or  did  not  give 
them  into  my  charge,  1  advised  him  to  separate  the  healthy  animals  from 
those  evidently  sick,  and  to  remove  the  former  to  a  non-infected  place 
out  of  the  influence  of  the  infectious  principle.  When  I  visited  him 
again,  on  January  10,  he  had  made  a  separation,  but  had  moved  the 
healthiest  or  best  i)ortion  of  his  herd  to  a  piece  of  low  ground,  full  of 
hazel  brush  and  low  scrubs,  situated  below  and  to  the  southwest  of  the 
old  hog-pasture,  and  traversed  by  tlie  same  small  creek.  This  was  un- 
doubtedly the  very  worst  piece  of  ground  to  which  he  could  have  taken 
healthy  hogs  for  protection,  because  all  the  water  passing  through  that 
l)iece  of  ground  came  from  the  old  hog-pasture,  and  the  animalain  con- 
sequence had  to  drink  infected  water.  On  January  10  most  of  the  ani- 
mals taken  to  that  piece  of  ground,  and  constituting  originally  the  best 
portion  of  the  herd,  had  died;  only  a  few  were  still  alive. 

14.  Mr.  Cawpheirs  herd  at  Monmouth, — Mr.  Campbell  informed  me  on 
Fe])ruaiy  11  that  a  few  years  ago  he  had  his  hog-lot  on  the  banks  of  a 
creek ;  swine  plague  broke  out  in  his  herd  and  nearly  every  animal 
died,  lie  is  sure  the  disease  was  communicated  to  his  herd  by  the 
carcasses  of  dead  hogs  which  floated  down  the  creek. 

The  above  facts  and  observations,  which  have  not  b^n  observed  by 
myself,  have  been  communicated  to  me  by  reliable  persons,  whose  vera<'> 
ity  cannot  ]>e  doubted.  They  corroborate  my  Ibmier  conclusions  con- 
rci  iiinu:  the  infectiousness  and  the  spreading  of  swine  i^lague,  as  stated 
ill  my  previous  reports,  and  demonstrate  especially — 

I.  That  swine  plague,  very  probably,  is  not  commuiiic-;ited,  at  least 
not  easily,  unless  the  infectious  principle  (the  Schizomycetes)  is  intro- 
iluced  either  into  the  digestive  apparatus  with  the  food  or  with  the 
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water  for  drinking^  or  directly  into  the  blood  through  woimds,  ioni| 
scratches,  or  external  lesions  {cf.  Ko.  4,  W.  H.  Lord,  and  JNfo.  12,  Bide* 

ett). 

2.  That  the  carcass  of  a  hog  or  pig  that  has  died  of  swine  plague  wOl 
oommanicate  the  disease  to  healthy  swine,  if  eaten  by  the  latter  before 
it  is  thoroughly  patriiied  {cf.  Ko.  2,  Forward ;  Ko.  3,  Hodson ;  UTa  fl^ 
Whiteman). 

3.  That  even  frost  is  not  sufficient  to  destroy  the  infections  prinosipkL 
provided  the  ScJiizomycetes,  which  constitute  the  same,  are  not  ezpoeed 
for  some  time,  for  instance,  on  the  surface  of  the  ground,  &o.,  to  the 
direct  influence  of  the  low  temperature,  but  protecteii  against  extenial 
influences  by  some  organic  substance  {cf.  No.  6,  Whiteman,  and  No.  11| 
Pendarvis.) 

4.  That  swine  plague  is  readily  and  frequently  conunnnicated  to 
healthy  hogs  by  means  of  the  water  used  for  drinking,  if  it  is  oontami- 
nated  with  the  infectious  principle  either  by  the  carcass  or  parts  of  a 
carcass  of  a  dead  hog,  or  by  the  excrements,  urine,  and  nasal  disohaigeii 
saliva,  &c.^  of  the  diseased  animals,  and  that  in  many  places  a  gross, 
%nd  sometimes  even  criminal,  carelessness  is  prevailing  in  contaminat* 
jug  and  infecting  the  waters  of  rivers,  creeks,  streamlet,  &c.,  by  allow* 
ing  diseased  animals  to  have  access  to  them,  and  by  tiirowing  in  the 
can  asses  of  dead  hogs,  by  which  a  considerable  spreadingof  awine- 
plaf  ue  is  effected  {cf.  jNo.  2,  Forward;  No.  3,  Hodson;  No.  7,  Mollis; 
'So.  12,  Eickett ;  No.  13,  Graham ;  No.  14,  Campbell). 

5.  \That  one  or  a  few  diseased  swine  can,  and  frequently  do,  oommu* 
nicate  swine  plague  to  a  whole  herd  of  healthy  animals  by  infecting  the 
food  or  water  for  drinking  by  means  of  their  dirty  feet  and  noses,  soiled 
with  their  excrements,  urine,  nasal  discharges,  saliva,  or  blood,  as  the 
case  may  be  {cf.  No.  5,  Moir  and  Peterson ;  No.  8,  Morris ;  No.  i3,  Gra- 
ham). 

6.  That  every  wound,  scratch,  or  sore  on  the  surface  of  the  body  oon* 
stitutes  a  port  of  entry  for  the  infectious  princii)le  of  swine  plague,  if 
the  latter  is  prevailing  in  the  immediate  neighborhood  {cf  No.  9,  lilop- 
ns ;  No.  10,  Kagan ;  No.  13,  Graham). 

7.  That  an  old  straw-stack — any  other  porous  body  undoubtedly  as 
well — ^may  preserv^e  the  infectious  i)rinciple  for  months,  and  even  for  a 
whole  year  (cf  No.  11,  Pendar\is). 

8.  That  the  infectious  principle  (the  Schizomycetes)  enters  the  animal 
organism,  and  communicates  the  disease  more  readily  and  sooner  through 
external  sores  and  lesions  than  through  the  digestive  canal  or  any  other 
means  {cf  No.  9,  Morris ;  No.  10,  Kagan ;  No.  13,  Graliam). 

SWINE  PLAQUE  NOT  LIMITED  IN  ITS  ATTACKS  TO  SWINE. 

That  swiiio  plague  can  be  communicated  to  other  animals  besides 
swine  has  been  deDlon^strated  by  the  experiments  of  Dr.  Klein,  Professor 
Law,  and  mj'sclf,  and  also  by  several  clinical  observations  5  but  the 
question  as  to  whether  swine  x)la^no  can  also  be  oommnnicated  to  human 
beings  is  yet  uiitlecided,  because siujli  exi)eriiiieiits,  inoculations,  necessary 
to  decide  Unit  (|iiestion,  can  be  ei'sily  luadi*  on  animals,  but,  for  obvious 
reasons,  not  on  liuinan  beinj^s.  Astotlio-  lattei',  we  have  to  rely  entirely 
upon  clini<*.a]  observation  and  accidental  iMlection.  The  director  (the 
late  Piol*.  A.  0.  (Terlach)a'nd  tlio  faculty  of  t  lie  lioyal  Veteiinaiy  School 
at  lieriin,  Prnssia,  oJlicially  ^ave  it  as  tlieir  o])inion  in  a  rei)ort  beaiiug 
dateof  February  !i5, 1875,  that  swine  plajrue — ^^hicmorrhagische  Follicular' 
Dijfhtherie  des  iJickdarma^^  in  the  report — can  be  communicated  to  human 
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beings  (of.  ^^Outcuiktlieher  Beriohi  ueber  verdorbene  Lebertouertte^^  com- 
municated in  Gerlach's  ^^Archiv  fuer  wissenschaftliche  und  praktische 
Thierheilkunde^^  Vol.  I,  page  182).  It  may  also  not  be  out  of  place  to 
relate  a  case  that  occurred  last  summer  in  Knox  County,  Illinois.  A 
well-to-do  and  highly  respectable  family,  residing  near  Yates  City,  lost, 
in  last  July,  three  children,  aged  respectively  thirteen,  five  or  six,  and 
two  and  a  half  or  three  years,  of  a  disease  diagnosed  by  the  attending 
physicians  as  diphtheria.  The  two  remaining  children  of  the  same 
family  also  became  affected,  but  recovered.  Five  physicians  were  in 
attendance,  and  made  a  careful  research  as  to  the  possible  cause  or 
causes,  and  could  find  but  one  thing  which  might  be  construed  as  such. 
The  family  used  ice  which  had  been  taken  from  a  creek  into  which, 
above,  some  hogs  (hogs  that  had  died  of  swine  plague)  had  been  thrown 
just  before  the  water  of  the  creek  became  frozen.  My  informants  are  a 
highly  respected  physician  in  Biggsville,  Dr.  Maxwell,  and  a  near  rela- 
tion of  tiie  afflicted  family,  Mr.  John  McKee,  who  has  a  drug-store  in 
the  same  place. 

PACTS  AND  EXPEEIMENTS  EELATINO  TO  TEBATMENT  AND  PEEVENTION. 

Considering  it  as  one  of  the  principal  objects  of  my  present  investiga- 
tion to  ascertain  what  may  possibly  be  accomplished  in  regard  to  tr^t- 
ment  and  prevention,  or  rather  as  to  arresting  the  spreading  of  swine 
plague  from  herd  to  herd  and  from  animal  to  animal  by  such  means  as 
are  at  the  command  of  the  farmer,  and  can  be  employed  by  every  one 
who  possesses  common  intelligence  and  an  ordinary  degree  of  watchful- 
ness, I  made  quite  extensive  experiments  with  six  different  h^:ds  of 
swine,  numbering  from  twenty-odd  animals  to  about  four  hundred,  or, 
on  an  average,  about  one  hundred  and  fifty  head  each. 

1.  Mr,  Kennedy^ 8  herd, — My  first  visit,  as  already  stated,  was  made  on 
October  14.  Mr.  Kennedy  kept  his  herd  of  swine,  of  twenty-odd  head, 
in  a  pasture  a  short  distance  from  his  house.  He  had  recently  bought 
a  few  pigs  out  of  an  infected  herd,  and  thereby  introduced  the  plague 
among  his  swine.  I  found  three  sick  animals,  among  them  one  that  was 
very  sick.  These  three,  on  my  advice,  wore  immediately  taken  out  of 
the  pasture  and  put  in  an  open  pen  by  themselves,  built  expressly  for 
them  in  the  orchard.  The  other  hogs  or  shoats  were  also  taken  out  of 
the  pasture  and  shut  up  in  a  yard,  which  had  formerly  served  as  a  cat- 
tle-yard. The  three  diseased  pi^s  were  treated  with  hyposulphite  of 
soda,  of  which  they  received  each,  three  times  a  day,  a  (heaped)  tea- 
spoonful  in  their  water  for  drinking.  I  further  instructed  Mr.  Kennedy 
to  feed  and  water  each  time,  morning,  noon,  and  night,  first  his  healthy 
shoats  and  then  the  sick  ones,  and  not  to  enter  or  go  near  the  pen  or 
yard  of  the  healthy  animals  after  he  had  been  to  the  sick  pigs.  My 
directions,  as  far  as  I  coiild  learn,  have  been  faithfully  complied  with  in 
every  particular ;  at  any  rate,  the  medicmes  have  been  promptly  given 
according  to  my  directions.  My  subsequent  visits  to  Mr.  Kennedy's 
herd  were  on  October  17,  18,  21,  24,  and  27.  One  of  the  sick  pigs  died 
on  October  23  and  another  on  October  26 ;  only  one  of -the  three  recov- 
ered, which,  as  I  learned  afterwards  from  Mr.  Kennedy,  was  doing  well 
and  >va.s  a.^^ain  with  the  herd.  Of  the  latter,  only  one  animal  exhibited 
once  sliij^ht  symptoms  as  if  affected — it  coughed  some — ^and  although  my 
a<lvi(H^  to  separate  it  from  the  herd  was  not  complied  with,  no  further 
developments  have  taken  place.  The  sick  animal  which  recovered  had 
only  a  comparatively  slight  attack  of  the  disease,  and  with  the  care  be- 
stowed upon  it — a  clean,  spacious  pen,  clean  water,  and  clean  ibod^  ^ 
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woiild  probably  have  recovered  even  if  no  medicines  whatever  had  beea 
ased.  •  In  this  herd,  tht^refore,  the  hyposniphite  of  soda  probably  fiiiled 
to  do  any  good,  although  it  tseemed  during  the  first  week  of  the  treat- 
ment as  if  a  slight  imi)rovement  was  obHervable,  due,  very  likely,  more 
to  a  change  of  quarters,  clean  water,  and  clean  food — ^in  t^e  pasture  th6 
animals  had  access  to  a  stagnant  pool  of  water — ^than  to  the  medicine. 
Still,  whenever  medicines  are  given,  people,  as  a  rule,  are  always  inclined 
to  ascribe  every  change  for  the  better  to  their  use. 

2.  Mr.  GilchrisPs  herd. — Mr.  Gilchrist  lives  on  a  large  farm,  twelve  or 
thirteen  miles  from  Oquawka,  on  the  Warren  County  line.  My  first 
visit  to  his  place  was  on  October  14.  Ilis  herd  consisted  of  over  one 
hundred  head  of  hogs  and  shoats,  of  which  about  forty  showed  more  or 
less  plain  symptoms  of  disease.  Several  animals  had  died.  I  requested 
a  division  into  at  least  three  different  lots,  which  may  be  designated  as 
Nos.  1,  2,  and  3.  Lot  No.  1,  it  was  agi*eed,  should  only  contain  such 
animals  as  appeared  to  be  perfectly  healthy,  and  without  any  symptoms 
of  disease;  lot  No.  2  was  to  be  composed  of  such  animals  as  did  not  ap- 
peskv  to  be  perfectly  healthy,  but  did  not  show  any  plain  symptoms  of 
swine  plague ;  and  lot  No.  3  should  include  all  those  animals  evidently 
sick.  Lot  No.  1,  Mr.  (iilchrist  [)romised  should  be  removed  to  a  piece 
of  ground — a  small  field  without  any  water — which  had  been  planted  to 
com,  was  free  from  any  old  stiaw  or  other  rubbish  which  might  possibly 
harbor  any  disease-germs,  and  wa«  to  be  plowed  the  next  day.  Lot  No. 
2  he  pi-omised  to  put  in  another  uninfecteii  yard,  separate  from  the  reg- 
ular hog-lot  or  passtui^e;  and  lot  No.  3,  it  was  agreed,  should  remain  in 
the  old  hog  yard,  occui)ied  so  far  b>'  the  whole  herd.  It  was  further 
agreed  that  lot  No.  1  sliould  rorreivo  twice  a  day  ten  drops  of  pure  car- 
bolic acid  in  the  water  for  drinking  for  150  pounds  of  live  weight,  and 
lots  Nos.  2  and  3  each,  three  times  a  day,  a  teaspoonful  of  h^^posulphite 
of  soda  for  every  150  pounds  of  live  weight.  Enough  of  each  medicine 
was  left  to  last  from  three  to  four  days.  When  I  made  my  seciond  visit, 
on  October  18,  1  found  that  only  a  part  of  the  medicine,  tlie  carbolic 
acid,  which  had  been  given  to  the  whole  herd,  had  been  used,  and  that 
no  separation  had  yet  been  eflected,  because  Mr.  Gilchrist,  on  account  of 
sickness,  had  been  unable  to  perfect  the  necessary  arrangements.  The 
field  or  piece  of  ground  interideti  for  lot  No.  1,  however,  had  been  plowed, 
and  was  ready  for  the  rece]>tioii  of  the  animals.  The  plan  of  separation 
underwent  a  slight  change  as  to4ot  No.  3,  which  it  was  thought  best  to 
divide  again  by  putting  the  moJ<t  seriously  affected  animals,  lot  No.  4, 
in  a  couj)le  of  open  pens,  situated  in  the  barn-yard,  and  originally  built 
for  hog-pens,  but  unocx;u])ied  for  a  long  time,  and  by  leaving  in  lot  Na 
3,  in  th(».  old  swine-yard,  only  such  animals  as  were  evidently,  though  n^ 
dangerously,  sick.  It  was  further  dccicUMi  that  lots  Nos.  1  and  2  should 
3  treated  with  carbolic  acid,  and  lots  Nos.  3  and  4  with  hy|)osulphite 
;f  soda.  On  the  whole  the  herd  was  not-  any  worse  than  on  my  first  visit. 
3xcept  that  a  few  more  animals  were  coughing.  Only  one  animal  had 
•  »^'i  and  a  j)(>a-^  mortem  examination  made  of  this,  but  the  result  was  not 
oi '  satisfactory  on  account  of  the  high  state  of  putrefaction.  Another 
)ig  wx-  .— ,v  n^out  live  months  old,  was  killed  by  bleeding  for  the  pur- 
>os»  '»  Umi  exaniination.    Kosult:  Morbid  changers  (hepa 

'''':v .        "'^J^s,  i\r\t    '^iii'^vo'emont  of  the  lymphatic  glands,  as 

•  vt  iwu.-.  lumo.^'    «    »•■    Titestines;  numerous  entozoa  (alive) 
*^'    .......     !  1^  omi  rwMMi    in.      v»*»'nis  in  the  intestines.    Went  again 

^-      ''"»»' -        *u.    >A    <TiH  fmiQd  that  all  arrangementtk 

•      wv  f^'     uj      1 '      !^o.  1  was  on  the  plowed 

i- *  •    "  -  «,. .    «,..-,., a.-*-*     ...-^     r»<-  "NTi^  3  ^n  the  old  hog^ 
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;  and  lot  No.  d,  composed  of  seven  very  sick  pigs,  in  a  couple  of  small 
11  liens  in  the  barn-yard,  separate  from  any  of  the  yards  occupied  by 
otljcrs.  The  medicines,  too,  had  been  given  according  to  directions. 
examining  the  several  lots  on  October  24, 1  found  in  lot  No.  1  a  small 
,  a  so-called  runt,  that  showed  symptoms  of  disease.  It  belonged  to 
No.  3,  but  being  very  small  had  crawled  thro  igh  the  fence.  It  was 
iiediately  removed,  and  afterwards  killed  for  post  mortem  ezamina- 
1.  In  lot  No.  2  a  sick  pig  was  also  found,  which  was  likewise  removed, 
lot  No.  3  aearly  all  the  animals  showed  more  or  less  plain  symptoms 
lisease,  but  none  were  very  bad  or  dangerously  sick.  Lot  No.  4,  as 
ted,  contained  the  worst  cases,  and  was  originally  composed  of  seven 
Rials,  but  the  number  had  been  reduced  to  five,  for  one  had  died, 
1  another  had  escaped  over  the  rather  low  fence.  Of  these  five  ani- 
ls, two,  on  examination,  proved  to  be  very  sick, 
lie  post  mortan  examination  of  the  smaU  pig,  mentioned  above,  re- 
led  the  usual  morbid  changes  in  the  lungs  and  in  the  heart  to  a  lim- 
\  degree,  and  nothing  extraordiiiary  except  a  firm  adhesion  (or  union 
firm  connective  tissue)  between  the  posterior  part  of  the  leit  lobe  of 
lungs  and  the  costal  pleura. 

ieft  more  mexliciiie.vS — carbolic  acid  and  hyposulphite  of  soda — with 
actions  how  to  use  them,  with  Mr.  Gilchrist. 

Vent  again  to  IMr.  Gilchrist's  on  October  31,  and  found  that  the  two 
y  sick  pigs  and  one  of  the  others  of  lot  No.  4,  and  a  few  of  lot  No.  3. 
I  died,  and  that  all  others  were  doing  well.  In  order  to  learn  the  finai 
lit  I  visited  Mr.  Gilchrist's  herd  once  more,  on  December  16,  and 
rid  that  no  deaths,  and  no  plain  cases  of  sickness^  had  occurred  in 
\  Nos.  1  and  2,  with  the  excejition  of  the  pig  which  was  removed 
n  lot  No.  2  on  October  24,  and  died  afterwards.  Lot  No.  2  had  been 
loved  early  in  November  to  another  yard  or  place,  a  piece  of  plowed 
und.  In  lot  No.  3  comparatively  very  few  deaths  had  occurred. 
t  must  be  stated  that  during  the  whole  experiment  none  of  the  ho|;s 
pigs  received  any  water  except  such  as  was  pumped  by  a  windmill 
n  a  deep  well  Formerly  the  animals  had  access  to  a  little  streamlet 
ceeding  from  some  springs.  The  medicines  (the  carbolic  add  and  the 
losulphite  of  soda)  were  given  simply  on  account  of  their  antiseptio 
I  disinfecting  properties,  because  there  was  reason  to  suppose  that 
water  used  for  drinking,  notwithstanding  it  was  pumped  from  a  deep 
1,  might  become  infected,  or  be  contaminated  by  Schizomycetes  or 
^asegcrms  floating  in  the  air  while  exposed.  It  was  pumped  by  a 
idmill  into  a  large  and  open  wooden  trough,  situated  in  dose  prox- 
ty  to  the  pens  of  lot  No.  4,  and  adjoining  on  the  other  side  the  old 
ne-yard,  occupied  by  lot  No.  3.  From  this  trough  the  water  was  car- 
1  in  buckets  to  lots  Nos.  1, 2,  and  4,  and  carried  by  means  of  a  pipe 
)  lot  No.  3. 

.  Mr,  Henry  Rice's  Jierd, — I  visited  Mr.  Bice's  place,  about  dght  miles 
thcast  from  Oquawka,  for  the  first  time  on  October  17.  His  hogs 
I  pigs  had  the  run  of  the  barn-yard  and  of  two  large  pastures,  one  of 
[eh  contained  water,  and  had  also  access  to  the  stack  yard,  which 
tained  old  straw  stacks.  I  found  nine  decidedly  sick  animals,  and 
>  dead  ones.  Of  the  latter' three  wog^yery  much  putrefied;  one  had 
1  but  two  hours  before,  jmd  the  dG^  died  while  I  was  there.  Oon- 
ucntly  I  had  an  opportunity  of  making  two  post  mortem  oxamina- 
iR.  The  pig  which  had  been  dead  two  hours — an  animal  probably 
months  old  and  in  good  condition  as  to  flesh— was  examined  first. 
3  morbid  changes  were  as  follows:  Lymphatic  glands  enlarged,  blood 
gulated  and  separated  into  dark  clots  and  yellowidi-colored  senun^ 

26  Aa 
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one-tliird  of  Ibc  ^rholc  tissue  of  tlio  liuiprs  hei)atize(l,  the  non-hcpatized 
]H)rlions  of  the  Inn^^s  pnrtJ.v  lillr'l  with  lliiid  exiuhitiou  and  coDtaining 
iiiiminerablc  small,  reddish -brown  spo(;kis,  caused  by  exti*aya8ation8  of 
blood  (these  lun^s  constituted,  in  their  mottled  a])i)caraneey  an^J  with 
their  numerous  embolic  hearths  and  extravajsations  of  blood,  a  very 
characteristic  specimen,  and  1  re^crret  that  1  was  not  prepared  to  have 
them  photoj:^iphed);  some  serum  in  chest  and  i)ericarilium ;  all  blood- 
vessels of  the  aiuicles  of  tliehejut  turgid  with  daik-colored  blood.  In 
the  abdominal  cavity,  one  small,  inci])Lent  ulcerous  tumor  and  numerous 
worms  {Trlchocephnlus  crenatua) -,  in  caecum,  nunuu'ous  ulcerous  tumors  in 
difterent  stages  of  developjueut;  sjileen  very  large  .and  dark  colored, 
and  other  organs  destit ute  of  any  nioibid  features. 

The  other  animal,  a  four  months  old  boar  pig,  wiis  examined  unmedi* 
ately  aft<jr  death.  The  morbid  changes  were  as  follows :  Lymphatio 
.  glands  enlarged ;  blood  of  normal  color;  cont-iderable  exudation  (senun 
and  coagualtions,  the  latter  i)nncipally  on  the  anterior  surface  of  tlie 
diaphragm)  in  the  chest;  over  one  ounce  of  serum  in  the  pericardium; 
distinctly  marked  and  fully  developed  hei)atizalion  only  in  the  lower 
portions  of  both  lobes  of  the  lungs,  but  inc^ipient  hepatization  or  fluid 
exudation,  and  numenms  small  red  s[>ots  of  extravasated  bloody  each 
about  a  large  as  a  pin's  head,  everywhere  through  the  whole  puimoiial 
tissue,  but  especially  toward  tlie  lower  bolder  of  the  lobes;  the  capillaiy 
vessels  of  the  heait,  and  particuhuly  those  of  the  auricles,  turgid  with 
blood.  In  the  abdominal  cavity :  The  whole  peritoneum,  but  espedallj 
the  serous  coat  of  the  intestines,  congested,  that  is,  all  the  smaller  capil- 
lary vessels  turgid  with  dark-colored  blood ;  the  intestines  in  many 
places  agglutinated  (adhering)  to  the  walls  of  the  abdominal  cavity;  the 
liver  very  dark  and  congested  ;  the  gall  thick  or  almost  semi-solid ;  the 
mucous  membrane  of  the  stoma<;h  wine-colored,  and  almost  black,  and 
very  much  swollen  toward  the  pylorus ;  the  mucous  membrane  of  the 
duodenum  black  and  gangienous,  and  that  of  the  jejunum  purple  and 
wine-colored ;  a  large  number  of  ulcerous  tumors  of  various  size  in  00I01I9 
and  a  few  in  cajcum ;  no  entozoa  or  worms. 

Neither  of  the  two  i)igs  presented  any  external  morbid  changeSi  ex- 
cept No.  2,  which  was  slightly  bleeding  from  the  nose  when  it  was  (bragged 
from  the  place  where  it  had  died  to  the  place  where  the  post  mortem  ex- 
amination was  made! 

The  following  arrangements  were  made:  The  whole  herd,  some  sixty 
odd  head,  was  divided  into  two  lots,  No.  1  to  contain  the  apparently 
healthy  animals,  or  those  not  evidently  sick,  and  No.  2  to  be  composed 
of  seven  very  sick  animals.  On  my  arrival  I  found,  as  already  stated, 
nine  verj^  sick  i)igs,  but  one  died  during  my  presence,  and  another  waa 
nearly  half  a  mile  from  the  barn-yard  in  the  remotest  of  the  two  pastures, 
and  was  there  left  to  its  iate,  as  it  was  expected  to  die  within  a  short 
time.  The  seven  very  sick  ])i.us  or  shouts  were  shut  up  in  a  pen  espe- 
cially i)repare(l  for  tliem,  and  lot  No.  1,  com])()sed  of  those  animals  ajH 
])arejitly  healthy,  was  allowed  to  go  to  pasture  (the  one  nearest  the  barn- 
yard) during  the  day,  but  was  shut  uj)  in  the  barn-yard  during  the  night| 
from  sundown  till  ten  o'clock  in  the  morning,  or  till  the  dew  had  diiap- 
peared  from  the  grass.  The  barn-yjud  was  on  high  and  di-y  ground, 
perfectly  bare,  and  destitute  of  straw  stacks,  hulf-rotten  manure,  or  pools 
of  stagnant  water.  The  pasture,  too,  was  dt'>titute  of  old  straw,  &c^ 
and  contained  no  watcT.  The  animals,  therefore,  received  no  water  but 
what  was  drawn  from  a  well  in  th(^  bjirn-yard.  Jiefore  my  arrival  the 
herd  hiul  access  to  running  water  in  the  remotest  of  the  two  pastureSi 
aud  also  to  a  stack-yard  which  contained  old  straw.    All  this  was  stopped* 
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Lot  No.  1  was  treated  with  carbolic  acid  in  the  water  for  drinking,  the 
same  as  lots  Nos.  1  and  2  at  Mr.  Gilchrist's  place,  because  it  was  thought 
probable  that  the  animals  of  lot  No.  1  might  pick  up  some  disease-pro- 
ducing germs  either  with  their  food  or  with  their  water  for  drinking, 
which  was  exposed  in  an  open  trough  after  it  had  been  pumped  from  the 
well.  Lot  No.  2,  composed,  as  mentioned,  of  seven  sick  pigs  shut  up  in 
a  i)cn,  was  treated  with  hyposulphite  of  soda,  a  tea-spoonful  three  times 
a  day  for  every  150  pounds  of  live  weight,  in  the  water  for  drinking. 
The  lirst  dose  of  that  medicine  was  given  in  my  presence  in  skimm^ 
milk,  and  was  taken  by  five  of  the  sick  pigs.  One  of  them,  after  it  had 
taken  some,  commenced  to  vomit,  but  soon  went  to  the  trough  for  more. 
Two  had  no  appetite  and  refused  to  take  anything. 

The  five  dead  pigs,  the  two  examined  included,  were  cremated  in  my 
presence  at  the  place  where  the  autopsies  had  been  made.  One  sick  pig, 
not  under  treatment,  and  apparently  convalescent,  was  examined  as  to 
temperature,  and  was  found  to  be  only  101^^  f. 

Went  again  to  Mr.  Eice'a  place  on  October  18.  The  sick  pig,  left 
alone  in  the  pasture,  was  dead,  and  had  been  cremated;  the  seven  sick 
pigs  in  their  pen  (lot  No.  2)  were  still  alive.  A  "  dead-hog  man,^  that 
is,  a  man  who  travels  with  a  wagon  through  the  country  to  collect  the 
dead  hogs  from  the  farmers  for  a  rendering  establishment,  had  called  at 
noon,  and  come  into  the  house  while  the  family  was  at  the  dinner«taDle. 
The  stench  emanating  from  his  person  and  his  clothes  caused  tho  whole 
fajnily  to  vomit.  No  wonder,  therefore,  that  such  men  are  instrumental 
in  spreading  the  disease  wherever  they  go.  Mr.  Eice  had  ordered  him  to 
keep  away  from  his  premises.  There  is  considerable  suspicion  in  Hen- 
derson County,  and  elsewhere,  that  these  "  dead-hog  men  "  find  it  some- 
times in  their  interest  to  infect  healthy  herds  of  swine,  especially  such 
as  are  nearly  ready  for  the  market,  and  therefore  promise  a  rich  harvest. 

Finding  that  all  my  arrangements  had  been  faithfully  carried  out,  I 
left  some  more  medicines  (carbolic  acid  and  hyposulphite  of  soda). 

Went  again  to  Mr.  Rice's  place  on  October  21.  Of  the  seven  sick  pigs 
three  had  died,  one  had  escaped  while  the  gate  was  open,  and  three  were 
still  in  the  pen  and  alive.  Of  these  latter  I  found  two  very  sick,  and 
about  ready  to  die,  while  one  was  apparently  improving,  and  convales- 
cent. All  the  animals  of  lot  No.  1  were  doing  well.  My  directions  had 
been  complied  with  in  every  particular. 

Made  another  visit  to  Mr.  Rice's  place  on  October  27,  and  found  that 
all  the  diseased  pigs  of  lot  No.  2  (the  seven  shut  up  in  the  pen,  and 
treated  with  hyposulphite  of  soda)  had  died.  The  one  that  escaped 
had  been  caught  and  again  confined,  while  all  others  (lot  No.  1)  which 
had  been  treated  with  carbolic  acid  in  the  water  for  drinking  were  doing 
first  rate.  So  it  seems  that  in  this  case  the  hyposulphite  of  soda  has 
done  no  good  as  a  curative  remedy ;  even  the  one  pig  which  seemed  to  be 
convalescent  or  improving  on  October  21  had  died.  Afterward,  on  De- 
cember 18, 1  made  one  more  visit,  and  learned  that  no  loss  whatever  had 
occurred  in  lot  No.  1,  while  in  lot  No.  2  every  animal  had  died. 

4.  The  herd  of  Cajpt.  Wm.  MorriSy  which,  as  has  been  mentioned,  con- 
sisted of  about  four  hundred  animals.  When  I  made  my  first  visit  on 
October  31,  about  forty  or  fifty  animals  were  coughing^  and  exliibited 
more  or  less  symptoms  of  swine  plague.  Only  one  animal  had  died, 
and  as  it  had  been  dead  but  a  few  hours  a^o«t  mortem  examination  was 
made.  IVIorbid  changes :  Externally  nothing  abnormal,  except  a  little 
reduess  between  the  fore  legs.  Internally :  Enlargement  of  the  lym- 
phatic glands ;  extensive  hepatization  and  numerous  small  extravasa- 
tions of  blood  in  the  lungs;  considerable  exudation  in  the  not  yet  hepa- 
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tized  portions  of  the  pulraonal  tissue,  whicli  caused  the  longs  to  fiU  the 
whole  thoracic  cavity.  The  substance  of  the  heart  appeared  to  be  in  a 
state  of  congestion,  and  not  only  the  auricles,  but  also  the  ventricles  of 
that  organ  presented  their  capillaries  turgid  with  blood.  In  the  abdom- 
inal cavity  the  only  morbid  changes  that  could  be  found  consisted  in 
incipient  ulceration  in  the  mucous  membrane  of  the  stomach.  No  ^• 
tozoa  or  worms,  neither  in  the  bronchiae  nor  in  the  intestines. 

Mr.  Morris  promised,  at  my  request,  to  divide  his  herd  into  several 
lots,  and  to  separate  the  healthy  animals  from  the  diseased  ones.  I  left 
two  pounds  of  carbolic  acid  to  be  given  to  the  healthy  animals  in  the 
water  for  drinking,  and  a  quantity  of  hyposulphite  of  soda  for  the 
diseased  ones. 

Went  again  to  Mr.  Morris's  place  on  November  3.  My  directions  had 
been  complied  with.  The  whole  herd  had  been  divided  into  six  diffe^ 
ent  lots,  the  diseased  animals  by  themselves  and  thehealtliy  animals  by 
themselves,  in  ditl'erent  yards  or  inclosures.  The  medicines,  the  car- 
bolic acid  and  the  hyposul))hite  of  soda,  had  been  used  and  no  deaths 
had  occurred.  It  even  seemed  as  if  the  appetites  of  the  diseased  ani- 
mals had  somewhat  improved,  and  as  if  the  coughing  had  become  a  lit- 
tle less.  Still  how  much  of  the  apparent  improvement  should  be  accred- 
ited to  the  medicines,  how  much  to  the  clear  and  cold  atmosphere--the 
thermometer  indicated  several  degrees  below  the  freezing  |>oint;  how 
much  to  the  continued  dry  weather — it  had  not  rained  for  several 
weeks ;  and  how  much  to  the  strict  separation  and  the  division  of  Uie 
large  herd  into  smaller  lots,  is  very  difilcult  to  determine.  At  any  rate 
the  disease  prevailed  in  a  very  mild  form  in  Mr.  Morris's  herd. 

My  next  visit  was  on  November  7,  when  I  found  the  strict  separation 
broken  up  on  account  of  the  scarcity  of  water — it  had  not  rained  for 
nearly  a  mouth.  During  the  night  the  pigs  were  still  kept  in  their 
respective  pens  and  yaids,  but  duinng  the  day  four  of  the  diHerent  lots 
had  access  to  a  common  trough  to  get  water.  The  arrangement  was  as 
follows:  One  well,  separated  by  a  fence,  supplied  two  troughs  with 
water.  One  of  the  troughs  was  placed  in  a  swine-yard,  occupied  by 
about  one  hundred  healthy  hogs  and  pigs,  and  the  other  one  was  out- 
side and  furnished  water  for  the  four  lots  mentioned.  The  hogs  and 
shoats  recently  bought  by  Mr.  Morris,  as  before  mentioned,  composed 
the  sixth  lot,  and  were  kept  by  themselves  in  the  barnyard,  more  than 
forty  rods  distant  from  the  other  swine-yards,  and  received  their  water 
for  drinking  from  a  well  near  the  barn.  1  found  nearly  one  hundred 
hogs  and  jiigs,  or  about  25  per  cent,  of  the  whole  herd,  more  or  less 
coughing,  u  few  thumping,  a  few  limi)ing,  and  some  very  much  ema- 
ciated, but  only  one  animal  dead.  The  carbolic  acid  had  been  used 
freely  in  the  water  lor  drinking,  and  Mr.  Morris  is  inclined  to  ascribe 
tlve  unusual  niildncas  of  the  disease  (caused  undoubtedly  by  a  combina- 
tion of  circumstances)  to  its  effect.  Loft  more  carbolic  acid  and  some 
liy])o.sulphite  ol'j^.oda. 

On  Noveiiibor  8  it  comniouced  to  rain,  and  continued  for  a  week. 

AVont  apiin  to  Mr.  INI  orris' place  on  November  18.  Found  about  50 
])('r  cent,  of  tiic  wliolr  herd  affected  and  coughing,  but  the  disease  was 
«)r  such  a  mild  typo  that  only  three  animals,  whicli  had  been  castrated^ 
liad  <lic<l,  as  h:is  hcon  montioued  before,  or  rather  had  been  killed  by 
-Air.  .Aloiris  wl]i  it  lie  I'ouiul  them  past  rocovery.  Oue  of  these  three  had 
l>ecu  dead  c.iiiy  a  day  and  had  not  yet  been  buried.  It  was  in  a  first- 
rate  Slate  oi  j>ri'sorvation,  and  therefore  a  p^ood  subject  for post-fnortem 
examination.  Morbid  cjianj^cs:  Externally,  a  little  redness  of  the  sidii 
on  the  lower  surl'aee  of  the  body  and  between  the  fore-legs.    IntemaUyy 
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lymphatic  glands  swelled;  adhesion,  though  not  extensive,  between  left 
lobe  of  lungs  and  diaphragm;  both  lobes  externally  very  mottled  in  aj)- 
pearance,  and  diseased  in  about  an  equal  degree,  but  the  hepatized  por- 
tions and  lobules  alternating  with  almost  healthy  portions,  and  in  the 
latter  numerous  extravasations  of  blood  presenting  themselves  as 
small  red  spots.* 

Those  parts  and  lobules  not  yet  hepatized,  or  perfectly  impassable  to 
air,  contained  considerable  exudation  still  in  a  fluid  condition,  and  some 
of  the  smaller  bronchiae,  especially  those  in  the  posterior  portions  of  the 
lungs,  harbored  a  very  large  number  of  very  fine  thread-shaped  worms 
{8tron(jyli  paradoxus).  As  other  morbid  changes,  may  be  mentioned 
several  ounces  of  serum  in  the  chest,  and  more  than  one  ounce  in  the 
pericardium.  There  was  nothing  very  abnormal  in  the  abdominal  cavity. 
The  dead  pig  was  an  animal  about  seven  mouths  old,  and  in  a  fair  con- 
dition as  to  flesh. 

November  22. — The  disease  had  developed  a  more  malignant  character. 
Over  two  hundred  animals  were  sick ;  from  forty  to  fifty  were  very  bad, 
and  several  deaths  had  occurred.  Ordered  once  more  a  strict  separa- 
tion, which  had  become  possible,  since  abundant  rains  had  removed 
the  sciircity  of  water ;  gave  some  carbolic  acid,  and  some  salycilic  acid, 
and  some  hyposulphite  of  soda,  to  be  tried  on  different  lots,  with  in- 
structions how  to  use  it. 

The  continued  rainy  weather,  the  exceedingly  bad  conditions  of  the 
roads,  and  the  great  distance  of  Mr.  Morris's  place  from  Oquawka, 
(about  fifteen  miles),  prevented  me  frt>m  making  another  visit  during 
the  month  of  November.  I  was,  however,  informed  by  letter,  dated 
December  1,  that  the  separation  had  been  carried  out,  the  medicines 
used  according  to  directions,  and  that  only  a  few  animals  had  died,  and 
all  those  slightly  aflected  were  recovering.  I  made  afterwards,  on  De- 
cember 18,  another  visit,  and  found  the  separation  broken  up  again  as 
soon  as  an  improvement  bcfame  apparent.  Still,  comparatively  few 
animals,  the  exact  number  I  was  unable  to  learn,  had  died.  Found  one 
dead  animal  when  I  was  there.  The  post-mortem  examination  revealed 
the  usual  morbid  changes  in  the  lungs,  heart,  pleura,  pericardium,  and 
lymphatic  system,  but  no  morbid  changes  of  any  consequence  in  the 
abdominal  cavity,  except  enlarged  glands  and  somewhat  degenerated 
pancreas. 

6.  The  herd  of  Mr.  Ely  Beaty^  about  four  miles  from  Oquawka.  This 
herd  consisted  of  about  one  hundred  head  of  hogs  and  pigs,  and  was 
visited  for  the  first  time  on  December  20.  Found  trwo  pigs  dead  and 
five  very  sick.    The  herd  was  divided  into  tWo  pohions,  and  had  been 

•  The  illnstration,  Plate  II,  presents  the  external  sorfaoe  of  the  left  lobe,  photo- 
^.iphcMl  from  nature,  but  a  little  reduced  in  size,  and  somewhat  distorted  In  shape  on 
account  of  its  weight  while  suspended  before  the  camera.  The  central  portion  of  the 
plate  is  a  ^'ood  representation,  and  shows  the  mottled  appearance  of  the  lobe,  but  the 
left  and  upper  portion  of  the  plate  are  poor,  and  were  evidently  not  in  focns.  The 
nncropliot();4rai)lis,  Plate  III,  Ggs.  1  to  6,  were  taken  from  slides  of  transversal  sections 
of  pulnional  tissue  of  the  right  lobe  of  the  same  lungs.  Fig.  I,  Plate  III,  taken  from 
a  v^ry  thin  nortion,  shows  nearly  aU  the  pnlmonal  vesicles  perfectly  closed ;  Gg.  y 
shows  (lis.  ased  pleura  and  small  bfood  extravasations;  fig.  3  is  from  a  very  thin  sec- 
tion, and  sIkjws  (lis«aaed  and  thickened  pleura.  The  normal  pnlmonal  tissue  is  recog- 
nizablr,  not  withstanding  the  pnlmonal  vesicles  are  more  or  less  filled  with  exudation; 
fi;;.  4  shows  extravasation  of  blood  and  hepatization,  but  the  structure  of  the  pnl- 
monal tissue  can  still  be  recognized  ;  fig.  5  shows  in  its  upper  portion  a  blood  vessel 
completely  filled  with  blood  ;  and  fig.  6,  which  was  taken  from  a  thicker  section,  not 
stained,  [)re8ent8  partially  hepatized  pnlmonal  tissne,  in  which  the  shape  and  form  of 
the  pnlmonal  cells  are  yet  visible.  Figs.  1  to  5  wore  taken  from  sections  stained  with 
Klomenburg's  solution. 
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for  somo  time.  About  thirty  of  thft  oMor  and  larger  animals  were  kept 
in  a  high  and  dry  pasture  close  to  t  he  house,  and  were  said  to  bo  healthy; 
consequently  I  liad  notliing  to  do  with  them.  The  other  portion  of  the 
herd,  composed  of  about  Kcvcnty,  mostly  small  and  young  animate. 
among  which  the  cases  of  sickness  and  death  had  occurred,  occnpiea 
the  bam -yard,  and  wore  allowed  to  roam  on  a  large  uncultivated  tract 
of  very  broken  land  partly  timbered.  This  (infected)  part  of  the  herd 
was  immediately  divi<led ;  all  animals  apparently  healthy  were  removed 
to  the  orchard,  and  the  diseased  ones  were  allowed  to  stay  where  I 
found  them.  Two  other  pigs  were  kept  in  an  open  pen  adjoining  the 
bam,  and  separated  from  the  barn-yard  only  by  a  fence.  These  were 
not  disturbed,  received  no  medicines,  and  did  not  become  affected.  He 
apparently  healthy  pigs  removed  to  the  orchard  were  treated  with  car- 
bolic acid  in  the  water  for  <lrinking,  the  same  as  lots  Kos.  1  and  2  of  Mr. 
Gilchrist's,  and  lot  Xo.  1  ol*  lilr.  Hive,  No  medicines  were  given  to  the 
five  sick  pigs,  because  tliey  were  small,  emaciated,  of  little  value,  and 
were  not  expected  to  recover.  On  Dec^jmber  22  three  of  the  sick  pigs 
had  disappeared  and  could  not  be  found ;  they  had  probably  wandered 
off  to  a  nook  in  one  of  many  ravines,  and  there  died. 

December  27. — No  new  cases  of  disease,  except  in  that  portion  of  the 
herd  composed  of  the  older  animals  which  were  kept  in  the  pasture. 
An  old  stag,  which  had  been  castrated  only  a  few  weeks  before,  was 
found  dead.*  According  to  the  information  received,  it  had  shown  symi>- 
toms  of  inflammation  of  the  brain  for  about  twenty-four  hours  beforeits 
death.  It  died  on  December  20.  Putrefactioh  had  set  in,  but  ajHWf- 
mortem  examination  was  made  for  the  purpose  of  learning  whether  the 
animal  was  afl'ected  with  swine  plague  or  had  died  of  another  disease. 
External  morbid  changes :  the  skin  on  the  lower  surface  of  the  body 
purplish-black:  the  castration  wounds  not  fully  healed;  and  the  sper- 
matic cords  irJlamed,  enlarged,  and  almost  black.  Morbid  changes  in 
the  chest :  distinctly  limited  hepatizationin  the  lower  anterior  or  small 
lobes  of  the  hmgs ;  numerous  unusually  large  extravasations  of  blood 
in  the  pulmoiial  tissue ;  the  heart  very  much  enlarged,  about  twice  its 
nomial  bizc,  and  full  of  dark-colored  blood,  only  partially  coagulated; 
several  ounces  of  senim  in  the  pericardium.  In  the  alHlominal  cavity 
nothing'  could  be  ascortaijed  with  certainty,  as  putrefaction  was  very 
much  ailvan(^ed.  The  skull  was  not  opened,  because  no  instmmentB 
were  at  hand.  T]>ore  can  be  no  doubt  the  animal  was  affected  with 
swine  ])lnfrue,  bnf  ir  is  doubtful  whether  death  was  caused  by  that  dis- 
ease or  by  soiiJolliIijfM^lso — for  instance,  by  an  overdose  of  salt  or  brine; 
at  any  rate,  the  syj^iptonis  observed  during  life,  if  correctly  rei)orted, 
would  Justiiy  such  a  roischision. 

Visited  ^Ir.  Beaty's  herd  once  more  in  January,  and  found  that  the 
five  pigs  which  were  sick  on  December  20  had  all  died,  and  that  none 
of  the  others,  with  the  exco]>tion  of  the  old  stag,  had  exhibited  any 
symptoms  of  disease.  After  the  20th  of  December  all  received  their 
water  for  drinking  from  a  well  close  to  the  house.  Before  that  date,  the 
larger  portion  of  the  herd  (the  one  kept  in  the  barn-yard)  had  access  to 
several  small  streams  of  running  water. 

0.  Mr.  Williayn  B,  Graliam^s  herd^  two  miles  from  Eiggsville. — This 
herd  has  already  been  mentioned.  I  made  my  second  visit  to  Mr.  Gra- 
ham's place  on  January  10,  ])rineipally  for  tlio  purjwse  of  obtaining 
fresh  material  for  experimental  purpose^s.  About  fifty  animals  of  his 
herd  had  died,  notwithstanding  the  use  of  "sure-cure  medicines,''  and 
most  of  the  ho;js  ami  pigs  still  alive  were  more  or  less  affected,    lb. 
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GrahaiD  was  not  at;  homo,  but  as  several  doad  pi^H  wore  lyin/x about un- 
buricMl,  I  was  perinittcMl  toinako  ii  post  morfem  exaininaticiii  aiul  to  take 
all  tl)o  matoiial  wantcMl.  I  chose  <i  barrow  about  «ix  Dionths  old, 
which  had  died,  probably,  not  over  an  hour  before.  Tlie  carcass,  which 
was  but  little  ciuaciatcd,  presented  the  following  morbid  changes:  The 
skin  on  lower  surface  of  abdomen,  between  the  fore-legs,  &c.,  was  of  a 
reddish-purple  color;  lymphatic  glands  enlarged;  about  live  or  six 
ounces  of  yellowish  or  straw-colored  senim  was  found  in  the  chest : 
about  three  fourths  of  the  whole  pulmonal  tissue  of  the  left  lobe  and 
more  than  one-third  of  the  pulmonal  tissue  of  the  right  lobe  of  the  lungs 
was  morbidly  changed,  that  is,  presented  hepatization  in  various  stages 
of  developmejit,  and,  therefore,  a  mottled  or  marbled  appearance ;  at 
several  places  there  was  adhesion  between  pulmonal  and  costal  plettras, 
and  between  pulmonal  pleura  and  diaphragm ;  a  few  Stronffyli  paradoxi 
in  the  finer  bronchiie  of  the  posterior  portions  of  the  lungs,  but  none 
anywhere  else;  about  half  of  the  whole  surface  of  the  pulmonal  pleura, 
even  where  not  adhering  to  the  wall  of  the  chest,  coated  with  exudation 
and  rough ;  heart  but  little  changed ;  some  serum  in  i)ericardium.  In 
the  abdominal  cavity,  stomach  entirely  destitute  of  any  food,  but  con- 
taining several  entozoa  and  a  quantity  of  yellowish  mucus ;  spleen  en- 
larged to  about  three  times  its  normal  size ;  pancreas  somewhat  change<l, 
presenting  on  its  external  surface  small  yellowish  8i>eck8,  resembling 
detritus ;  bile  dark  colored  and  thick ;  liver,  sub-venal  glands,  and  kid- 
neys without  any  visible  morbid  changes;  large  intestines  almost  with- 
out any  food  or  feces,  but  containing  a  considerjible  quantity  of  intensely 
yellowish-colored  mucus;  no  idcerous  tumors  anywhere,  but  mucous 
membrane  of  large  intestines  somewhat  swellcil  or  thickened.  I  took 
pieces  of  the  anterior  ])ortions  of  both  lobes  of  the  lungs  and  one  of  the 
glands  of  the  mediastinum  for  further  examination  and  for  experimental 
purposes  {cf,  below). 

Went  again  to  Mr.  Graham's,  at  his  solicitation,  on  January  12,  when 
he  asked  me  to  take  charge  of  his  herd  and  promised  to  comply  with 
my  directions  in  every  particular.  Of  the  one  hundred  and  thirty  hogs 
and  shoats  originally  constituting  his  herd  about  seventy  had  di^, 
forty-nine  w^ere  yet  eating,  though  by  no  means  perfectly  healthy  or  free 
from  any  infection,  and  the  others  w-cre  more  or  less  sick,  some  of  them 
dangerously.  The  forty-nine  animals  mentioned  were  removed  to  a 
large  ])en  or  inclosure  made  for  them  in  the  orchard,  on  high  and  dry 
ground,  where  they  received  clean  i'ood  (corn)  and  no  water  except 
such  as  was  i)umped  from  a  well.  The  inclosure  wa«  free  from  old 
straw,  rubbish,  &;c.,  and  the  ground  was  bare.  In  my  former  experi- 
ments 1  treated  the  diseased  animals  with  hyposulphite  of  soda,  and 
met  with  very  poor  success,  and  used  carbolic  acid  as  a  preventive  med- 
icine. In  this  present  case  I  concluded  to  put  the  well-known  antiseptio 
and  disinlVcting  properties  of  the  hyposulidiite  of  soila  to  a  t-est.  and  to 
give  that  drug  as  a  preventive  and  in  somewhat  larger  doses  tlian  for- 
merly— three  times  a  day  a  tea-spoonlul  to  every  hundred  pounds  of 
live  weight — in  the  water  for  drinking  to  the  forty-nine  animals  shut 
up  in  the  oreluird.  The  other  shoats  which  were  evidently  sick  I  left  to 
the  tn\itin(Mit  of  JMr.  Graham,  with  some  "  sure-cure  medicine''  of  some 
Iowa  men,  styling  themselves,  I  believe,  "The  National  Hog  Cholera 
Company."  it  may  be  remarked  here,  to  avoid  repetition,  that  Mr. 
Graham's  hoirs  (tliose  separated  and  kept  in  the  inclosure  in  the  orchard) 
consumed  fioin  January  J2  to  February  8  twenty-five  pounds  of  hypo- 
fiulphite  of  soda  furnished  by  me  and  several  i)Ounds  (four  or  five) 
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bought  by  Mr.  Graham ;  or  each  animal,  ou  an  averago,  GORmined  about 
three-fifths  of  a  pound. 

January  17. — ^Mr.  Graham  had  been  obliged  to  remove  from  flie  in- 
dosnre  in  the  orchard  (out  of  the  forty-nine)  one  decidedly  (riok  animaL 
Among  the  forty-eight  thus  left  scT'eral  were  coughing  and  lookiBg 
rather  gaunt,  but  most  of  them  were  doing  very  welL 

January  19. — Nearly  all  of  the  forty-eight  hogs  and  shoats  are  doing 
well,  and  only  a  few  show  symptoms  of  disease,  while  most  erf  the  others 
(those  found  to  be  sick  on  January  12)  are  dead.  A  heavy  rain  con- 
verted the  ground  of  the  inclosure  into  mud  and  made  it  very  onoom- 
fortable  for  the  animals.  IVIr.  Graham,  therefore,  with  my  consent,  en- 
larged the  inclosure  and  took  in  a  larger  piece  of  the  orcdianL  The 
treatment  otherwise  remained  the  same. 

January  24. — Went  again  to  Mr.  Graham's.  Of  the  original  forty-ninA 
hogs  and  pigs,  forty-four  were  yet  in  the  inclosure ;  four  sick  ones  had 
been  taken  out  and  removed  to  the  bam-yanL  where  a  fcfw  other  aiek 
ones  were  kept.  In  all  forty -six  of  the  original  forty-nine  were  alive; 
five  had  been  removed^  and  of  these  two  were  still  living.  Of  the  othere 
only  a  few  were  yet  alive.  Eleven  or  twelve  dead  hogs  and  pigs  were 
piled  up  in  a  heap  close  to  the  bam  and  two  others  were  lyuig  in  a 
fence-comer.  I  would  have  insisted  on  their  burial  or  cremation,  bnt 
the  whole  premises  were  already  about  as  much  infected  as  poasIUey 
and  I  thought  that  by  allowing  things  to  go  on  in  the  same  way  it 
might  make  the  test  of  the  h^-posulphite  of  soda  more  severe  and  more 
valuable. 

My  next  visit  was  on  January  27.  Found  a  few  animals  among  the 
forty-four  in  the  orchard  still  coughing.  The  dead  pigs  were  still  lying 
miburied. 

Jimuary  30. — Found  everything  unchanged.  The  forty-four  pigs  in 
the  orchaiti  were  doing  well. 

My  last  visit  was  on  Febmary  4.  Found  the  forty-four  hogs  and  pigs 
in  the  orchard  all  doing  very  well ;  those  that  had  been  ooughmg  or 
showing  other  slight  symptoms  of  disease  were  recovering,  and  dl 
others  had  gained  in  flesh.  When  called  up  to  be  fed  in  my  presenoe 
every  one  responded  with  alacrity  and  appeared  greedy.  Of  tiie  origi* 
nal  forty-nine,  forty-five  were  alive  and  doing  well ;  five  had  been  sepa- 
rated, and-  of  these  four  had  died.  Of  all  others  two  or  three  were 
alive,  except  two  boar  pigs,  which  had  not  been  with  the  henLbut  bid 
been  kept  in  a  separate  pen  and  had  not  become  affected.  The  dead 
shoats  were  still  lying  around  in  the  same  places,  and  one  pig  which 
had  died  two  days  before  was  even  lying  in  the  bam.  I  therefore  urged 
Mr.  Graham  to  bum  every  dead  animal  at  once  and  not  wait  any  longer 
for  the  ^^  dead-hog  man"  to  come  around.  I  learned  afterwards,  by  M^ 
ter,  dated  Febmary  IG,  that  one  more  of  the  sick  pigs  had  died^  while 
no  new  case  of  disease  had  occurred. 

Several  other  herds  of  swiue,  either  diseased  or  reported  to  be  dis* 
cased,  were  visited,  partly  for  the  pur])oso  of  selecting  suitable  herds  fSor 
experimental  purposes,  but  principally  to  obtain  all  the  information 
X>ossible  by  my  own  observation  and  from  what  the  owners  might  have 
to  communicate  of  their  experience. 

At  Mr.  Cortleyon's  place  1  found  one  dead  hog,  and  apo«^  moiricm  ex- 
amination was  made,  which,  however,  revealed  nothing  new,  except  that 
the  lungs  adhered  almost  (liverywhere  to  the  walls  of  the  chest*  The 
plumonal  and  costal  pleursB  were,  at  several  places,  so  firmly  united  as 
to  make  it  impossible  to  open  the  chest,  and  to  remove  the  riba  witboafe 
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feariug  the  tissue  of  the  lungs,  or  separating  them  by  means  of  the  knife 
from  the  walls  of  the  chest. 

At  Mr.  Radmaeher's  three  post  ntartem  examinations  wei-e  made  at  his 
solicitation,  but  the  disease  did  not  prove  to  be  swine  plague ;  no  mor- 
bid changes  were  found  except  an  immense  number  of  small  acephalous 
cysts  or  hydatids,  situated  on  the  serous  membrane  of  the  smaU  intes- 
tines. 

At  most  of  the  places  named  I  obtained  some  valuable  information  as 
to  the  means  and  vehicles  by  which  swine  plague  is  spread,  corroborat- 
ing in  every  respect  what  I  found  before.  As  of  special  interest  the  ex- 
perience of  Mr.  John  Haley  deserves  a  brief  mention.  Mr.  Haley  is  a 
farmer  of  superior  intelligence,  a  good  observer,  and  well  acquainted 
with  the  symptoms  of  swine  plague  in  all  its  various  phases.  His  herd 
of  swine  consisted  (in  October)  of  sixty  animals.  Last  July  one  of  his 
pigs  exhibited  plain  symptoms  of  the  plague.  In  order  to  prevent,  if 
I)ossible,  further  mischief,  he  killed  the  {^ected  animal  at  once,  and 
buried  it  four  feet  deep.  He  acted  in  time,  because  no  other  animal 
had  yet  become  infected^  and  his  herd  was  saved.  If  swine  plague  were 
everywhere  dealt  with  in  like  manner  as  soon  as  it  makes  its  appear- 
ance the  losses  would  be  very  few. 

EXPERIMENTS  WITH  HEALTHY  PIGS. 

The  observations  in  regard  to  the  spreading  of  swine  plague  firom 
place  to  place,  &om  herd  to  herd,  and  from  animal  to  animal,  and  tke 
results  obtained  in  the  treatment  and  the  measures  of  prevention  ax>- 
plied  to  the  six  herds  exx)erimented  with,  made  it  desirable  to  determine 
with  certainty  three  important  points.  First,  although  my  observations 
left  no  doubt  in  my  mind  as  to  the  disease  being  fr^uently,  and  prob- 
ably in  a  majority  of  cases,  communicated  by  means  of  contaminated  or 
infected  water  for  drinking,  absolute  proof  was  yet  wanting,  which^  it 
seemed  to  me,  was  obtainable  only  by  a  direct  experiment,  in  which 
positively  healthy  pigs,  while  protected  against  any  other  possible 
source  of  infection,  are  compelled  to  drink  water  contaminated  or  in- 
fected either  with  parts  of  a  carcass  of  a  hog  that  has  died  of  swine 
plague,  or  with  the  excrements,  excretions,  or  secretions  of  an  animal 
affected  with  that  disease.  Second,  the  resulta  of  my  experiments  in 
regard  to  measures  of  prevention  proved  to  be  exceedingly  fiAvorable, 
and  notwithstanding  the  uncommon  leniency  of  the  disease  in  four  or 
five  herds  experimented  with — ^in  the  sixth  one,  that  of  Mr.  Oraham, 
the  plagae  proved  to  be  malignant  enough — ^it  cannot  be  denied  that 
the  measures  of  prevention  employed  were  attended  with  very  good 
and  satisfactory  results,  and  effective;  but  the  question  remained  to  be 
answered  whether  the  good  results  were  due  mostiy,  or  exclusively,  to 
the  strict  separation,  which  undoubtedly  was  of  the  greatest  importance, 
as  it  preveuted,  to  a  certain  extent  at  least,  a  further  influx  of  the  in- 
fectious principle,  or  whether  the  same  were  chiefly  the  effects  of  the 
disinfecting  and  antiseptic  properties  of  the  carbolic  acid  and  the 
hyposulphite  of  soda,  administered  in  the  water  for  drinking,  notwith- 
standiug  that  three  drops  of  carbolic  acid  added  to  three  ounces  of 
water  infected  with  one  drop  of  pulmonal  exudation  (in  an  experiment 
made  June  9, 1879),  did  not  seem  to  be  able  to  destroy  the  Schizomycetes, 
or  to  i)revent  altogether  their  devtlopment.  This  question,  too,  could 
be  answered  only  by  subjecting  an  undoubtedly  healthy  pig  to  the  in- 
fluence of  the  infectious  principle  in  such  a  way  as  would  surely  bring 
on  the  disease,  and  by  treating  it  at  the  same  time  with  one  of  those 
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inodirinof?.  Tliinl,  7  coiv  idtrnl  it  ;is  «]osirnl»lo  to  subject  tlie  Tittlity, 
or  rallicr  ('IVcclivrm^ss  o\'  flic  i*rlii;:«»iu>r:*t«'S,  oi  of  tliC  iiif(x;tLOius  princi- 
ple, to  Ji  pn<('tir;il  Usl  i\{'\ci'  ili'.v  hiitl  Ik-oii  ]>rescrvcd  Ibr  a  long  time 
(nearly  a  year)  in  a  ^-liinM*'  vi'!ii<*l;»  oiitsido  of  the  animal  orgaoiffln. 
in  ortior  to  decide  tliesc  ]Kjiiit.s.  f.  irociiivil  tJiii?e  perfectly  Ixealthy  uid 
vigorous  i;ig.s,  free  iVoiii  iiuy  '.vt>:iiHl.s  o:*  sores,  each  about  four  or  five 
moiitbs  old,  and  ^veiirllil^•:;  -ihon:  nim.'ty  ]><)U!ids.  (The  three  together 
weighed  2(J.l  poiiiid.s.)  In  tiio  niid  it  of  a  larc:e  einpty  lot,  on  high  and 
dry^  ground,  and  iTicIosod  l)y  a  go-;d  STd)stantial  boanl  fence,  which 
permitted  no  aiiiuial  li>r<;i.'r  tlinn  a  chicken  to  crawl  through,  I  bnilt 
them  a  pen  of  new  hinihcr  cs]>c(;ialJy  desii^ied  for  my  purpose.  He 
pen  nieiisured  12  by  8  feet,  had  a  p)od  board  Uoor  and  a  board  rooll 
and  was  divided  by  pa:  til  ions,  »!  root  hi/^h,  into  tliree  separate  apart- 
ments, each  8  by  4  bcr.  Th;*,  tu^ruhs,  one  for  each  apartment,  were  80 
made  as  to  facilitate  chaviinjr  aiul  n^nioving  of  the  same  if  desired*  I 
received  those  ])i.^.s  on  Janu;uy  \\  kcV't  tlioni  a  few  days  for  observataon 
as  to  their  health,  and  coninienced  my  experiments  on  January  IL  It 
was  at  first  my  intention  to  procure  for  two  of  these  pigs  some  water 
fix)m  an  infect-ed  creek  or  streamlet,  but  winter  weather,  frosty  hti 
roads,  and  a  distance  of  seven  miles  or  over  between  Oqaawka  and  the 
nearest  streandet  known  to  be  infected,  caused  mo  to  abandon  that  pro- 
ject, and  anduced  me  to  substitute  well-water  infected  on  purpose  witii 
infectious  material.  I  ])rocured  the  latter — pulmonal  exudation,  which, 
undoubtedly,  is  neither  as  infectious,  nor  does  it  contain  such  an  im- 
mense number  of  S(duzomycetes  as  the  excrements  and  other  excretions 
of  a  diseased  pi|; — from  ^Mr.  (Iraham's  herd.  'J1io  water  waa  drawn 
fresh  (three  times  a  day)  from  a  jrood  mcII,  poured  into  the  troughs,  and 
tiien  contaminated  or  infec^ted  for  each  pip,  Xos.  1  and  2,  with  a  feir 
drops  of  the  pulmonal  exudation.  Tig  'So.  I,  which  occupied  the  west 
end  of  the  pen,  and  pig  !Xo.  2,  which  \\as  ke})t  in  the  middle  apartment} 
received  such  infected  v/ater  for  drinking  during  four  successive  days, 
or  from  the  evening  of  January  11,  till  noon  January  15.  PigNal 
received  no  medicine  whatever,  and  pig  Xo.  2  received  each  time, 
together  \\ith  the  pulmonal  exudation,  six  or  seven  drops  of  the  oon- 
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Last  winter  (in  Januaiy,  1870),  while  investigating  swine  plague  in  Lee 
County,  I  had  occasion  to  liltrate  infectious  ]nilmonal  exudation,  some- 
what diluted  with  water,  for  the  pur|)Oso  of  freeing  the  same  from  the 
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glass  8top])er.  Ke])eated  riiicrosco])ic  examinations  (April  13,  July  261, 
November  15,  and  January  11)  showe.l  rhat  the  Schizomycetea  had  not 
disappeared,  and  Imd  umler^nne  hut  very  sli«;ht  changes  {cf,  drawing, 
Fig.  XV).  It  was  th(T<  l';ie  to  be  sii])i)osed  that  the  filti*ate,  which  was 
yet  clear  and  tr:ins]vir«'nt,  ami  ^vit]»(^nt  any  smell  whatever,* might  still 
possess  its  infectious  ])iop(Mlies.  <!<  nsecjm  iitly  1  concludeil  to  use  that 
old  filtrate  for  tin*  i>urpose  of  tv's:in^^  the  tenacity  of  life  of  the  infections 
principle,  and  injected  on  January  111,  L'O  n:ininis  (»f  the  same  by  means 
of  a  graduated  iiyj)o<lermic  syiinge  into  the  cellular  tissue,  just  behind 
the  fore-leg  of  pig  No.  o. 

January  12  1o  January  O.').— All  tliroo  yiors  .':j)]io:irr(l  to  \)q  porfoctly  bealihy,  and  had 
good  appetite;  at. leant  nu:ie  of  them  ejdiibited  auy  bi^ub  oi'  eyuiptoma  of  diseSM. 
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Janunn  26.  --  PigR  Nc»8.  1  and  *^  ^^^poar  to  1)p  healthy,  and  have  ii^ood  ap|>etil».  Pig 
No.  a,  thr  on<'  inoculated  witn  t  »^  '  'y'i  iilf  rale,  Hhows  plain  signs  of  iiidJeposition,  such 
as  (Iruojnnj:  nf  \]m\  1h  fid,  cousi'U'ri^tu/i  c.ourrh'wfr^  and  partial  loss  of  appetite. 

January  'J7.-  Tii:  No.  I  8ho\ys  ii"Tnistakaldo  8yini)tom8  of  disease,  such  as  coughing, 
drooping  of  tlui  liead,  loss  of  appetite,  «fec.,  and  is  less  lively  in  its  movements  than 
formerly.  Pig  No.  :J  coiig;li9  repeatedly,  and  lias  very  little  appetite,  but  is  apparently 
thirsty.  Both  pigs  (Nos.  1  aiid  3)  have  lost  the  curl  in  the  tail.  Pig  No.  2  is  perfectly 
healthy,  and  hiia  a  vigorous  appetite.  This  pig  has  received  no  carbolic  acid  during 
the  la/'t  four  or  live  days,  but  now  receives  it  again  regularly  three  times  a  day,  each 
time  six  to  seven  or  eight  drops  in  its  water  for  drinking. 

January  2j^.— Pig  No.  1  is  worse,  coughs  a  good  deal,  droopfl  its  head,  eats  scarcely 
anything,  and  is  very  thirety,  but  is  still  savage  when  touched.  It  may  be  remarked 
here  that  all  three  pigs,  boing  of  "scrub"  stock,  with  a  slight  mixture  of  Poland 
China  and  Berkshire,  and  having  been  raised  in  a  large  herd,  accustomed  to  large 
fields  or  pastures,  were  naturally  very  savage,  which  made  a  close  examination  exceed- 
ingly difficult.  For  the  same  reason  I  found  it  impossible  to  ascertain  the  temperature 
without  using  force,  and  causing  thereby  an  abnormal  rise.  Pig  Xo.  3  coughs  repeat- 
edly, breathes  faster  than  usual,  eats  very  little,  is  thirsty,  and  its  coat  oi  hair  looks 
iough#    Pig  No.  2  is  perfectly  healthy ;  its  coat  of  hair  is  sleek  and  smooth. 

January  £>. — Pig  No.  1  is  worse,  and  evidently  suffering.  Its  respiration  is  very 
much  accelerated;  the  coughing  is  worse  and  more  frequent;  the  thirst  is  increased; 
appetite  is  wanting,  and  the  coat  of  hair  is  looking  rough  and  unclean.  Pig  No.  3  eats 
a  little  more,  but  still  coughs  very  much.  Pig  No.  2  nas  a  yigorous  appetite,  and  is 
perfectly  healthy. 

January  30. — Pig  No.  I  coughs  a  great  deal,  is  evidently  in  distrei8|  and  does  not 
touch  its  food.  Its  coat  of  hair  is  rough,  and  emaciation  is  visible.  Pig  No.  3  has 
more  appetite,  eats  about  half  its  usual  ration,  and  appears  to  be  livelier,  but  is  still 
coughing.     Pig  No.  2  is  perfectly  healthy. 

January  31. — Pig  No.  1  about  the  same  as  yesterday ;  at  any  rate  not  worse.  Pig 
No.  3  is  improving.    l*ig  No.  2  is  all  right  in  every  respect. 

February  1. — Pig  No.  1  eats  some,  but  is  coughing  a  great  deal,  and  is  thirsty.  Pig 
No.  3  eats  more,  but  not  a  full  meal,  coughs  less,  breathes  freeri  and  its  coat  of  hair 
looks  less  rough.     Pig  No.  2  eats  vigorously,  and  is  healthy. 

February  2. — Pig  No.  1  eats  some,  about  half  a  meal,  and  don't  seem  to  be  as  thirsty 
as  formerly.  Pig  No.  3  eats  nearly  a  full  meal,  and  coughs  very  little.  Pig  No.  2  is 
all  right. 

February  3. — Pig  No.  1  is  improving,  eats  about  half  a  meal,  but  is  still  coughing. 
Pig  No.  3  has  regained  its  appetite,  and  coughs  very  little.  Pig  No.  2  is  as  hea^y  as 
•ver. 

February  4. — Pig  No.  1  is  improving,  eats  more  than  half  a  meal,  and  oonghs  hnt  littls. 
Pig  No.  3  has  a  good  appetite,  and  seems  to  have  fully  recovered  from  its  slight  attack. 
Pig  No.  2  is  pcrK'ctly  healthy,  and  the  use  of  carbolic  acid  is  dispensed  with.  It  has 
received  in  all  a  little  over  half  an  ounce.    Have  never  heard  it  cough. 

February  5. — Fl^  No.  1  is  improving,  eats  nearly  a  full  meal,  coughs  very  little,  and 
its  coat  of  hair  is  smooth  again.  Pig  No.  3  has  ftdly  recovered  and  pig  No.  2  is 
healthy. 

February  6. — Pig  No.  1  eats  well  again,  and  shows  no  sign  of  disease,  except  now  and 
then  a  little  coughing.  Pigs  Nos.  2  and  3  are  healthy  and  ready  for  another  experi- 
ment. Wlien  the  three  pigs  were  received,  pig  No.  1  was  slightly  heavier  than  pig 
No.  3,  and  weighed  over  ten  pounds  more  than  pig  No.  2.  At  present  (Febmary  6), 
pig  No.  2  is  the  heaviest,  aud  weighs  at  least  twenty  pounds  more  than  No.  1,  ana  ten 
pounds  more  than  No.  3. 

When  pig  Jso.  1  commenced  to  show  signs  of  recovery,  pig  ITo.  8  had 
only  a  very  slight  attack,  and  was  not  expected  to  die.  I  thought  of 
killing  it  for  the  purpose  of  ascertaining  the  extent  and  the  nature  of  the 
morbid  changes  existing,  but  as  I  intended  to  make  more  experiments, 
and  as  it  is  not  easy  to  obtain  suitable  material  when  wanted,  I  conclu- 
ded to  allow  the  animal  to  recover,  and  to  save  it  for  further  use,  but  on 
Febmary  8, 1  was  taken  sick  myself,  and  was  thus  compelled  to  aban- 
don my  pLans  for  the  time  being.  I'rom  February  6  to  February  12. 
the  day  on  which  I  left  Oquawka,  all  three  pigs  were  doing  well  ana 
improving. 

MICBOSOOPIO  EXAMINATION. 

Special  attention  has  been  paid  to  the  examination  of  the  water  of 
such  running  streamlets,  small  creeks,  and  stagnant  pools  as  were  ao- 
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i'essible  to  dLs<:ased  ho'j^s.  Most  of  the  wati^r  examined  under  (be  mi< 
croscopo  vias  taken  from  small  runs,  rjulncs,  and  i>ool8  of  thehogpw- 
turcR  of  Messrs.  Ivciii)c*dy,  Gilchrist,  Rice,  aud  Morris,  bat  samples  from 
other  places  have  also  bevn  examined.  The  objectives  used  were  aoae- 
ninth  imm.,  or  No.  8  Hartunek,  a  one-sixteenth  Imm.,  or  No.  10  Out- 
nack,  and  a  one-tenth  oil  or  balsam-index  imm.  of  ToUes,  of  reoent 
make  and  superior  quality.  The  results,  in  all  cases,  have  been  essen- 
tially the  same.  Bej^ides  some  algre  and  other  minute  growths,  I  d* 
ways  found  some  prlobular  and  ro(i-shape4  Schizomycetes,  to  all  appe8^ 
anees  identical  to  those  which  occur  invariably  in  the  blood,  lymph,  er- 
udations,  other  morbid  products,  excrements,  urine,  &c.,  of  the  nofji 
and  pigs  diseased  with  swine  plaj;:ue  (cf,  drawing,  Fig.  XVIII).  It  moit 
be  stated,  however,  that  ev(Ty  sample  of  water  was  taken  fh>m  each  ft 
place  in  the  streamlets  or  pools  where  the  water  was  known  to  have 
been  more  or  less  defiled  by  diseased  hogs. 

The  blood,  exudations,  &c.,  of  nearly  every  animal  of  which  a  jfott 
mortem  examination  was  made,  were  also  subjected  to  a  microsoopififtl 
examination.  Special  care  was  taken,  in  every  instance  to  collect  tiie 
blood  directly  out  of  a  blood-vessel  in  perfectly  clean,  so-called  honuD* 
opathic  vials,  whi(!h  were  closed  immediately  with  new  corks.  The  re- 
sults have  been  essentially  the  same  as  those  obtained  last  winter  {if, 
next  chapter). 

The  fact  of  finding  globular  and  rod-shaped  Schizomycetes,  apparentif 
identical  to  those  occurring  in  the  diseased  hogs,  in  all  the  samples  of 
water  taken  in  peifectly  clean  vials  from  such  small  creeks,  ravines,  ami 
pools  as  had  been  used  a.s  drinking  and  wallowing  places  of  diseased 
hogs,  convinced  me  still  more  that  a  communication  of  swine  pli^noe 
Irom  one  animal  to  another,  and  from  one  herd  to  another^  is  frequeAily) 
and  may  be  in  a  majority  of  cases,  ejected  by  means  oi  the  water  tea 
drinking,  if  deiiled  by  diseiised  hogs,  or  contaminated  with  the  morlM 
products  of  the  disease  or  the  carcasses  of  dead  hogs.  That  such  is  the 
case  received  additional  proofs  by  the  results  of  my  experiments  and 
the  good  services  oi'  the  carbolic  acid  and  the  hyposulphite  of  sods 
mixed  with  the  water  for  drinking,  but  particularly  by  the  result  of  the 
experiment  with  experimental  pigs  Nos.  1  and  2.  If  it  were  not  so,  the 
carbolic  acid  especially,  it  must  l^  supposed,  could  not  have  had  mudi 
effect. 

THE  SCHIZOMYCETES. 

In  my  former  reports  I  adopted  the  name  of  "  BaciUuS'Suis  ^  for  those 
globular  and  rod  shaped  parasites  of  the  Schizomycetes  family  whioh 
are  invariably  found  in  the  blood,  the  morbid  products,  the  excretions, 
the  secretions,  &c.,  of  swine  diseased  with  swine  plague,  and  which,  for 
reasons  stated  in  my  previous  reports,  1  am  obliged  to  look  upon  ascon* 
^tituting  the  infectious  pnnciple  and  the  real  cause  of  that  disease,  tat 
he  following  reasons :  *^\h^t\  hose  Schizomycetes,  when  presenting 
nemse^^"^*^  ni  their  ro*.    ..«^^^  ^i^rher  developed  form,  ^^BacUU^  (Ut- 
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Billroth,  Klebs.  afid  others,  and  I  would  not  have  attempted  to  name 
them  at  all  had  I  found  them  named  or  sufficiently  described  by  any  one 
else.  Since  then  I  have  worked  considerably  with  the  microscope,  and 
have  become  somewhat  familiar  with  the  classifications  adopted  by  the 
Europeans,  which,  it  must  be  regretted,  diifer  widely,  and,  owing  to 
almost  insurmountable  difficulties,  are  yet  unsatisfactory.  AIL  bow- 
ever,  seem  to  agree  that  those  Schizomycetes  classed  by  them  under  the 
name  of  "  Bacillus  "  do  not  form  clusters  or  colonies  (Rasen,  zoogtceor 
masses,  gliacoccos^  or  coccoglia)y  and  do  not  undergo  metamorphoses  &om 
globular  to  rod-shaped  Schizomycetes,  two  thiugs  decidwlly  character- 
istic of  the  microscopic  parasites  of  the  Schizomycetes  family  as  found 
in  swine  plague ;  consequently  the  name  adopted,  BcunlltiSj  was  not  well 
chosen,  and  in  not  suitable.  Cohn,  considered  as  one  of  the  best  au- 
thorities, discriminates  Sphcerobdcteria^  Mtcrobaateriay  DesmobacteriOj 
and  Spirobaoteriaj  and  divides  the  former  in  Chromogenic^  Zymogenicj 
and  Pathogenic  Sphasroba^cteria,  According  to  his  classification  the  Schi- 
zomycetes of  swine  plague,  in  their  globular  form,  would  come,  under 
the  head  of  Pathogenic  ^phferobacteria^  and  in  their  rod  shaped  or  stick- 
like form  under  the  head  of  Microba/^teriay  under  which  he  arranges 
only  two  species,  Bacterium  termOy  and  Bacterium  lineolay  neither  of 
which  is  identical  to  the  rod-shaped  Schizomycetes  of  swine  plague. 
Bacterium  termo  is  much  more  lively  in  its  movements  than  the  latter, 
which,  also,  invariably  disappears  as  soon  as  Bacterium  termo  or  putre- 
faction bacterium  makes  its  appearance  in  large  numbers,  and  Bacterium 
lineola  is  considerably  larger.  Bacillus  anthra^  is  classed  by  Cohn 
among  the  Desmobacteria^  of  which  he  gives  it  as  a  characteristic  that 
the  same  never  form  any  clusters  or  2^o^Za?a-masses.  Spirobacteria  (see 
sub.  IV  in  drawing  in  m^  first  report)  have  been  found  a  few  times, 
but  I  am  convinced  their  occurrence  was  accidental. 

Billroth  makes  a  different  classification,  and  objects  to  a  separation  of 
the  globular  from  the  rod-shaped  Schizomycites,  as  both  forms  belong 
to  several  species,  and  constitute  only  different  stages  of  development. 
Accordii^g  to  his  classification  the  Schizomycetes  of  swine  plague  would 
come  under  the  head  of  Goccobacteria^  and  might  be  called  Cuccobacteria 
suis. 

Two  of  my  drawings  (one  sub.  VII  in  my  first  report,  and  another 
one  in  my  second)  present  club-shaped  bacteriaor  Schizomycetes.  These, 
according  to  Billroth,  are  Helobacteriaj  and  constitute  a  higher  develop- 
ment of  Coccobacterium.  The  bright  and  light-refracting  granules  or 
globules  which  constitute  the  knob,  situated  in  some  of  the  He^bacteria 
at  one  end,  and  in  others  further  toward  the  middle  (cf.  drawing  in  my 
second  report),  are  capable,  according  to  BiUroth,  of  enduring  high  de- 
grees of  heat  and  cold,  and  may  even  completely  dry  up  without  being 
destroyed,  or  losing  their  germinating  power.  If  moistened  and  swelled 
again  in  a  sufficiently  wet  or  watery  substance,  they  wiU  produce  a  great 
many  very  fine  and  pale  spores  (micrococcos)^  which  are  ususdly  envel- 
oped in  a  pale  viscous  substance  (glia) ;  such  a  group  of  spores,  colony, 
or  cluster  (gliacoccos  or  coccoglia),  remains  for  some  time  together,  or  at 
rest.  These  spores,  or  wicrococco*,. can  multiply  by  division,  and  after- 
wards either  remain  together  as  irregular-shaped  clusters,  or  coccoglia- 
masses,  or  in  form  of  chains  {streptococcos) ;  or,  if  the  glia  formation  is 
destroyed,  nmUijily  iiirther  as  single  microeoceos.  In  most  cases,  how- 
«'ver,  these  spores,  or  microeoceos^  which  have  come  forth  from  the  Hdh- 
Oactemtm^^on  stretch  or  grow  lengthwise, and  become  rod-shaped  bodies 
(bacteria).  In  fluids  these  baeteria,  after  some  time  of  rest,  commence 
to  move,  work  themselves  out  of  the  glia  or  viscous  substance,  and 
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swim  about  in  the  fluid  (swarniing  vegetation-spore«,'or  swarmiogl 
tcria).    Durin^r  this  RWiiriiiiniLr  period  jnid  later,  after  they  have  foaiu 
somewhere  a  i>lace  of  rest,  these  baeleria  be^iii   to  stretch  or  to  grot 
longer — soDietinicis  very  Ion;;;  a  traverse  i'lirciitioii  appears  in  then 
die;  the  ends  coininencjci  to  swin*;  to  and  fro,  and  finally  a  sej 
takes  place,  and  the  Ion*::  bacterium  is  divided  into  t\ro.     Usually 
ends  divide  a^ain  and  a<[rai]j,  till  liiiidly  the  Joints  sometimes  beo 
short  as  to  be  not  much  lou;:cer  than  thirk.     In  other  ca^es  only  hu     i 
demarcation  are  formed,  and  an  actual  separation  does  not  take]      d 
at  least  not  at  once.     In  such  a  case  tlie  joints  are  lirst  square,  baii 
become  round,  and  then  the  bactei^ium  (strepto  bacterium)  resemt)      i 
COCC08  chain.    If  the  (jUa  Avhich  envelops  the  crecos-colonies,  firomi^ 
the  bacteria  come  forth,  is  very  tiiick  and  toufjh,  and  if  the  bacte:  \ 

from  each  other  by  separatin*^  continually,  new  glia  and  no  cl     m 
formed,  then  confluent  and  resting  (motionless),  Glia  and  Petalooa 
are  produced,  and  their  elements,  especially  on  the  surface  of  a  13 
can  vegetate  for  a  lonp:  time  without  obtainini?  motion. 

According  to  Billroth  the  liuiU  changes  of  the  bacteria  and  1 
chains,  which  have  been  without  motion  from  the  beginning,  or  bjivb 
come  to  rest  after  a  period  of  swarming,  Tuay  dilier  as  follows :  1.  Tb/b 
plasma  may  pass  out  of  the  enveloi)e  in  ibrm  of  a  sterile  viscid  sob* 
stance,  and  the  em])ty  en velo]>e  remains,  li.  The  plasma  may  beooma 
crenated  in  difl'erent  direct  ions  (moniliform),wliih)  the  envelope  lemainf; 
the  crenation  leads  to  se])aration,  and  ])ale  globules  {mioroooecoi)  an 
formed,  which  multiply  more  and  more  within  the  envelope,  and  grow- 
ing, roundish-shaped,  palmelloid-ramifled,  and  cylindrical  cells  or  saeiy 
ftiU  of  micrococcos  (ascococcofi)  are  produced.  These  cells  or  sacs  finally 
break  or  dissolve,  and  the  micrococcos  become  free.  What  becomes  of 
them  Billroth  leaves  undecided.  3.  The  ]>la.snia  of  a  bacterium  contracti 
to  one  or  more  shinhig  or  light-refracting  globules,  with  dark  outlinefl} 
and  thus  the  Helohacteria^  commenced  with,  are  formed. 

As  nearly  all  these  various  changes  and  formations  have  been  repeat- 
edly observed,  it  may  be  that  these  club-shaped  formations,  or  HelobaO' 
teriaj  of  Billroth,  which  1  was  inclined  to  look  upon  as  foreign  to  the 
disease,  are  only  a  higher  development,  or  another  form  of  the  Bwini^ 
plague  Schizomycetes. 

Klebs  has  the  same  objections  to  Cohn's  classification  as  Billroth, bat 
does  not  agree  with  the  latter.  He  divides  the  Schizomycetes  (Naegeli), 
which  he  calls  Schistomycetes,  into  two  groups,  Microsporines  and  Mih 
nadines.  According  to  his  classilicatioTi  the  Schizomycetes  of  swine 
plague  would  come  under  the  head  of  the  fornuu',  of  which  it  is  a  main 
characteristic  that  the  same  do  not  develo])  any  oliensive  gases,  liketiie 
members  of  the  secjond  group,  the  MonadhteH, 

It  may  be  asked,  which  of  the  varioiis  forms  presented  in  the  draw* 
ings  rejjresent  the  true  swine-plague  [uoducing  Schizomycetes  1  I  will 
try  to  answer  as  well  as  J  can.  Iji  the  lirsl  ]»laee,  the  drawings,  esi>ed* 
ally  those  accomi)anying  my  flrst  report,  are  not  as  accurate  as  1  de- 
sired them  to  be,  because  I  am  no  drau;:htsman,  and  in  the  beginning 
of  my  investigation  had  to  work  with  objectives — my  best  lens  was  a 
No.  8-im.  llartna<ik,  much  inferior  to  those  1  have  now,  a  one-tenth 
Tolles  and  No.  10  llartnack;  therefore  1  had  ditliculty  to  get  sharp  and 
accurate  outlines,  and  still  gi-eater  ditliculty  in  re]U'oducing  them  on 
paper.  Secondly,  a  great  many  Sehizomycctes,  being  so  exceedingly 
small,  appear  to  be  very  similar  to  <'aeh.  oilier;  i'i*mv\ii\]y  Bacterium  ter- 
mor so  often  met  with,  is  very  similar  in  appearance  to  the  rod-shaped 
Schizomycetes  of  swine  plague,  and  unless  a  very  superior  lens  of  lu|^ 
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magnifying  power  is  used,  a  Tolles  ^V»  for  instance,  can  sometimes  hard- 
ly be  distinguished  from  the  hitter,  except  by  it«  livelier  movements, 
which,  of  course,  cannot  bo  8ho^^^l  in  a  drawing.  Two  or  more  species 
of  Schizomycetos  may  be  very  similar  in  appearance,  or  so  nearly  alike 
as  to  make  a  discrimination  impossible,  and  still  they  may  possess  en- 
tirely different  properties,  and  produce  very  different  effects.  The  fol- 
lowing may  serve  as  an  illustiation:  The  pigment-bacteria,  or  chrom4h 
genie  sphaerahacteria  of  Cohn,  are  all  alike  and  cannot  be  distingoishedy 
and  still  the  vaiious  species  produce  different  colors,  but  each  species 
invariably  the  same.  One,  for  instance,  produces  green,  another  red, 
another  blue,  another  orange,  and  so  on.  The  Schizomycetes  of  swine 
plague  and  those  of  putrefaction,  though  similar  in  form,  are  entirely 
different  in  their  effect,  and  even  antagonistic  to  each  other  in  so  far  as 
the  former,  as  has  already  been  stated,  commence  to  disappear  as  soon 
as  the  latter  make  their  appearance.  To  show  the  visible  difference  b^ 
tween  the  swine  plague  Schizomycetes  and  Bacterium  termo  I  refer  to 
drawing,  Fig.  XIX  a  and  5,  which  represents  the  latter  after  Siedamgro- 
tzky  and  Cohn. 

Not  all  the  small  particles,  however,  which  are  sometimes  seen  swim- 
ming in  the  blood  or  blood  serum,  and  may  even  show  a  slight  motion, 
are  micrococci,  or  globular  Schizomycetes;  some  of  them  are  products 
of  detritus,  or  minute  fat  globules,  &c.  But  those  minute  globular 
bodies,  which  strongly  rellect  the  hght,  are  sometimes  even  more  nu- 
merous than  the  blood-corpuscles,  and  are  not  destroyed  by  adding  a  weak 
solution  of  caustic  potash,  must  be  considered  as  micrococci,  or  globular 
Schizomycetes.  Further,  where  clusters  or  colonies  (glidcoccoi  or  zoo- 
(/Zoea-masses)  are  existing,  and  where  rod-sha]>ed  Schizomycetes  or  bac- 
teria are  accompanying  the  si)herical  forms,  then  no  doubt  can  remain* 
There  are  yet  several  other  means  by  which  their  true  nature  can  be 
determined,  but  to  enumerate  them  would  lead  too  far,  and  will  not  be 
necessary.  One  other  point,  however,  may  yet  be  mentioned.  If  the 
small  globular  bodies,  seen  under  the  microscope,  are  detritos  or  min- 
ute fat-globules,  they  will,  at  best,  remain  as  they  are,  but  will  not 
propagate  or  increase  in  numbers  like  the  micrococci,  which  multiply  or 
propagate  in  many  other  fluids  besides  blood,  if  put  into  them,  and  even 
in  fluids  entirely  different  from  that  in  which  they  have  been  found.  In 
other  words,  the  micrococci  can  be  cultivated,  and  detritus  and  fat- 
globules  cannot. 

Under  some  circumstances  the  swine  plague  Schizomycetes  are  easily 
destroyed,  for  instance,  if  exposed  on  a  bare,  dry  surface  to  the  rays  of 
light,  or  a  free  access  of  air ;  but  in  a  suitable  vehicle  or  nutritions  sub- 
stance, or  i)rotected  by  a  porous  body  which  keeps  them  moist  and 
warm,  their  tenacity  of  life  seems  to  be  very  great  {cf.  experiment  with 
experimental  pig  No.  3,  and  the  case  communicated  by  Mr.  Pendarvis). 
It  is  also  a  well-known  fact  that  in  the  spring,  particidarly  if  a  hard  or 
dry  winter  has  been  destructive  to  the  infections  principle,  swine  plague 
almost  invariably  makes  its  first  appearance  again  in  swine-yards  which 
contain  old  straw-stacks,  &c.,  at  the  edge  of  the  timber,  or  in  some  other 
sheltered  nook  or  coraer  where  the  Schizomycetes  have  found  protection. 
As  to  a  proper  vehicle  or  nutritious  substance  or  fluid,  the  Schizomyce- 
tes of  swine  i)la^uo  do  not  seem  to  be  as  particular  as  many  other  kinds. 
Water,  especijilly  if  it  contains  a  sUght  admixture  of  organic  substan- 
ces, is  about  as  suitable  as  anything  else. 

The  swine-plague  Schizomycetes,  even  in  a  very  sick  animal,  or  in  the 
carcass  of  one  that  has  just  die<l,  are  never  as  numerous  in  the  (firesh) 
blood  as  in  tlie  morbid  products,  the  urine,  the  excrements,  the  lymph. 
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the  pulmonaJ  exudation,  &c.,  and  are  usually  found  in  the  fresh  blood 
taken  from  a  vein  or  artci'y  and  examined  immediately,  only  in  theff 
globular  form.  As  I  stated  in  my  first  rex)ort,  and  recent  obseiratioiu 
have  confirmed  it,  the  globular  Schizomycetes  undergo  changes.  deTelop^ 
and,  at  a  certain  stage  of  their  development  or  growth,  form  clnstenor 
colonies  (^zooghea-nrdsms  or  coccoglia)]  these  clusters,  it  seems,  an 
formed  pnncipally  in  the  smaller,  narrower  vessels,  get  stack  in  the  finer 
or  finest  capillaries,  and  obstruct  them ;  then  these  zoogloea  masses  di- 
vide,  or  parts  are  torn  oflF  by  the  pressure  of  the  blood-current^  are  Ott^ 
ried  a  little  farther,  and  cause  new  obstructions,  or  form  emboh,  a  proo- 
ess  which,  it  appe^u's  to  me^  causes  most  if  not  all  the  morbid  changoOi 
At  any  rate,  in  such  embobc  hearths,  not  only  in  the  lungs,  butinoQier 
tissues  just  as  well,  whole  nests  of  partially  developed  (globular,  double, 
and  rod-shaped)  Schizomycetes  can  be  found.  It  is  therefore  oat  nst> 
ural  tl^t  the  circulating  blood  contains  comparatively  (not  positively) 
few  Schizomycetes,  be(*.ause  the  latter  are  carried  into,  get  stodc, 
congregate,  and  accumulate  gradually  in  the  capiUaries  alretfidy  ob- 
structe-d  by  the  viscous  clusters.  Besides,  in  the  emboli  in  the  aroctad 
tissues,  the  Schizomycetes  can  always  be  tbund  in  great  abandanoe  in 
the  lymphatic  glands,  in  the  kidneys,  in  the  extravasated  blood,  and  bi 
the  ulcerous  tumors ;  in  the  kidneys,  probably,  because  through  tboae 
organs  a  great  many  Schizomycetes  are  eli  minated.  They  are  also  thrown 
off  or  discharged  through  the  intestines,  the  lungs,  and  the  skin,  and, 
perhaps,  through  the  salivary  glands  and  the  mucous  membrane,  but 
that  I  do  not  know. 

Moat  of  the  Germau  investigators  claim  for  the  disease-produdng 
Schizomycetes  the  same  princii)le  as  the  putrefaction  and  ferment-bac- 
teria, that  is,  chemically  acting  or  poisonous  properties.  Whether  the 
swinc-plague  Schizomycetes  act  also  as  a  poisonous  substance,  and 
not  simply  in  u  mechanical  way,  1  do  not  know,  because  I  have  no  proof 
of  theii'  chemical  a<itiou,  but  that  the  many  millions  or  billions  ftTJutang 
in  one  diseased  animal  oie  able,  notwithstanding  their  minuteness,  to 
produce  important  changes  by  robbing  the  animal  organism  of  natritive 
material,  and  by  de])riving  it  of  large  quantities  of  oxygen,  directly  as 
well  as  indirectly,  is  very  evident. 

One  other  question  uiay  be  asked,  Where  do  the  swine-plague  Schiz- 
omycetes come  from?  This  question  cannot  bo  satisfactorily  answered. 
Only  one  thing  is  ccrtaiu,  they  immigrate  or  enter  from  the  outside,  and 
are  not  developed,  as  has  been  claimed  by  several  authors,  under  the 
influence  of  the  (liseasc  from  germs  pre-existing  in  the  normal  blood. 
Wherever  stcinc-plagiie  Schizoymjcetcs  do  not  find  an  e?itrflnce,  there  no 
swine  plague  icill  appear, 

RESULTS  AND  CONCLUSION'S. 

These  are  in  ])orroct  harmony  with  tho.sc  obtained  in  the  fall  of  1878^ 
and  in  the  winter  and  spring  of  1870,  and  may  be  briefly  stated  as  follows; 

1.  The  most  ollbctive  means  of  prevention  that  can  bo  applied  by  the 
individual  owners  of  swine  consists,  first,  in  promptly  destroying  and 
burying  Rufli(jiontly  doop  and  out  oi*  the  way  the  lirst  animal  or  animtis 
that  show  symptoms  of  swino  pla.<;no,  il'  tho  disoaso  is  just  making  its 
appearanco,  and  in  disinfertin.i:  tiio  lueniisrs.  or,  if  that  is  difficult,  in 
removing  the  herd  at  onco  to  a  nr>n  inicrted  placis  oroi\t  of  the  machof 
the  infectioius  principle,  ir  possible  tin*  herd  shonM  bo  taken  to  a  pieeo 
of  higli  and  dry  ground,  free  from  any  straw  and  rubbish — ^if  recentiy 
plowed,  still  bettor— and  should  Ihere  receive  clean  fooil  and  no  winter 
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except  such  as  is  freshly  drawn  ii'om  a  well.  If  this  is  complied  with, 
and  if  all  communication  whatever  with  any  diseased  hogs  or  pigs  is  cut 
off  iu  every  respect,  which  is  absolutely  necessary,  and  still  danger 
should  be  anticipated,  for  instance,  if  one  or  more  animals  shoidd  have 
become  inlected  before  the  herd  was  removed,  or  a  possibility  of  either 
food  or  water  for  drinking  being  or  becoming  tainted  with  the  infectious 
principle  should  exist,  the  danger  may  be  averted,  or  at  least  be  very 
much  diminished  by  administering  three  times  a  day  in  the  water  for 
drinking  either  some  carbolic  acid  (about  ten  drops  each  time  for  every 
150  pounds  of  live- weight),  or  some  hyxK)sulphite  of  soda  (a  tea  spoonful 
for  every  100  pounds  of  live-weight),  tfU  all  danger  has  disappeared. 
Second,  where  swine  plague  has  been  allowed  to  make  some  progress 
in  the  herd,  or  where  the  presence  of  the  disease  is  not  discovered  until 
several  animals  have  been  taken  sick  or  have  died,  others  have  become 
infected,  the  best  that  can  be  done  is  to  separate  at  once  the  healthy 
animals  from  the  diseased  and  suspected  ones;  to  place  the  healthy  ani- 
mals by  themselves  and  the  doubtful  ones  by  ttiemselves ;  to  separate, 
disinfect,  and  treat  the  animals  in  the  way  just  stated.  Special  care 
must  be  taken  to  prevent  any  communication,  direct  or  indirect,  between 
the  three  difi'erent  parts  of  the  herd.  If  one  person  has  to  do  the  feed- 
ing, &c.,  he  must  make  it  a  strict  rule  to  attend  always  first  to  the 
healthy  animals,  then  to  those  considered  as  doubtful,  and  last  to  the 
sick  ones,  and  must  never  reverse  that  rule,  or  go  among  the  healthy 
hogs  or  pigs  after  he  has  been  in  the  .>'ard  or  pen  occupied  by  the  others. 
If  possible  each  portion  of  the  herd  should  have  its  own  attendant,  who 
should  not  come  in  contact  with  any  of  the  others.  The  separation  must 
be  a  strict  one  in  every  respect;  even  dogs  and  other  animals  may  carry 
the  infectious  principle  from  the  diseased  animals  or  from  the  yard  occu- 
pied by  them  to  the  healthy  hogs  and  pigs.  Buckets,  pails,  &c.,  which 
are  used  in  feeding  the  sick  hogs  shoiild  not  be  used  for  the  healthy 
ones,  because  the  infectious  principle  may  be  conveyed  by  them  from 
one  place  to  another.  Last  but  not  least,  it  is  very  essential  that  the 
yard  or  hog-lot  occupied  by  the  healthy  portion  of  the  herd  be  higher 
than  that  occupied  by  the  others.  If  it  is  lower,  and  especially  if  it  is 
so  situated  that  water  and  other  liquids  from  the  other  hog-lots  can 
flow  into  it,  or  over  it,  the  separation  is  worse  than  useless,  for  tJien  the 
healthy  portion  of  the  herd  will  surely  become  infected  unless  the  ground 
is  exceedingly  dry.  Third,  whenever  swine  plague  is  prevailing  in  the 
neighborhood,  any  operation,  such  as  ringing,  marking  by  wounding,  or 
cutting  ears  or  tail,  and  casU*ation  and  spaying  particularly,  must  not 
be  performed,  but  should  be  delayed  until  the  disease  has  disappeared, 
or  does  not  exist  anywhere  within  a  radius  of  two  miles.  If  such  opera- 
tion should  become  absolutely  necessary,  the  wounds  must  be  dressed 
at  \e3Lst  ouce  a  day  with  an  effective  disinfectant,  for  instance,  with  a 
solution  of  carbolic  acid  or  thymol,  tiU  a  healing  has  been  effected. 

2.  Swine  plague  is  very  often  communicated  from  herd  to  herd  and 
from  place  to  place  by  a  careless,  and,  in  some  cases,  even  criminal  con- 
tamination of  running  streamlets,  creeks,  and  rivers  with  the  excre- 
ments and  other  excretions  of  diseased  hogs  ^nd  pigs,  and  with  the  car- 
casses and  parts  of  the  cai^casses  of  the  deadanimals.  This  source  of 
the  spreading  of  the  disease  can  be  stopped  only  by  declaring  ^uch  con- 
tamination of  streamlets  a  nuisance  a&d  making  the  offense  punishable 
by  law.  Allowing  swine  affected  ^tb  the  plague  to  have  access  to 
Kuch  streamlets  shoiUd  be  constdttred  as  constituting  good  evidence  of 
such  a  contamination,  as  also  the  throwing  of  dead  hogs,  or  partd  of  a 
carcass,  into  such  streamlets,  creeks,  or  rivers. 
27  AG 
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3.  The  rendering  tanks  eitablished  in  almost  erarj  looalitj  in  lAkk 
swine  plagae  is  or  has  been  prevailing,  contribute  very  mocliy  diieoflr 
and  indimstly,  to  the  spreading  of  tibe  disease.  They  oontnbats  & 
rectly  by  disseminating  the  infections  principle  wherever  the  tuik- 
agents,  who  collect  the  dead  hogs  from  the  farmers,  travel  with  tiicir 
wagons ;  and  by  contaminating  and  infecting,  in  many  instances  aft 
least,  the  waters  of  streamlets,  creeks,  and  rivers  with  snoh  parts  cf  tbe 
dead  hogs  as  are  not  worth  rendering,  but  which  constitute  the  prinripil 
seat  of  the  morbid  process.  Indirectly  they  contribute  by  inducing  Hbb 
fanners  to  leave  their  dead  animals  lying  around  unbnried,  thus  remain- 
ing a  source  of  infection  until  the  ^^  dead-hog  man"  comes  and  takes 
them  away.  If  transportation  of  swine  that  have  died  of  the  disease  ii 
prohibited  by  law,  the  numerous  rendering  tanks  will  soon  disappear, 
and  another  source  of  infection  will  thus  be  closed. 

4.  The  disease  is  spread  not  only  by  the  transportation  of  dead  hofiy 
but  also  by  that  of  diseased  ones.  That  such  is  the  case  beomnes  ap- 
parent by  the  fact  that  swine  plague  in  its  spreading  not  only  Mlowi 
the  course  of  streamlets,  creeks,  and  rivers,  but  also  travels  aJong  tke 
lines  of  railroads  and  public  highways.  All  traffic  in,  and  transporti' 
tion  of,  diseased  hogs  and  pigs,  and  of  animals  that  have  died  of  swtee 
plagrne,  should,  therefore,  be  stopped;  and  sending  diseased  swine  to 
mikrket — ^a  very  common  practice  at  present — should  be  made  a  orimiiial 
offense.  Further,  a  law  which  would  compel  every  owner  of  swine  to  ttto 
care  of  them,  to  confine  them  to  his  own  premises,  and  not  allow  tlum 
to  run  at  large  on  public  highways,  &c.,  would,  if  executed  and  complied 
with,  do  a  great  deal  of  good,  and  prevent  a  great  many  infections.    It 

*  has  happened  very  often  that  a  stray  hog  or  pig  has  carried  tiie  disease 
into  a  healthy  herd;  and,  vice  versa^  it  has  happened  also— perh^M 
just  as  often — that  a  hog  or  pig  has  become  infected  while  among  otto 
swine  and,  coming  home  agaiu,  has  introduced  swine  plague  into  the 
herd  to  which  it  belonged. 

6.  As  to  sweeping  and  effective  measures  of  prevention,  I  would  only 
repeat  what  I  said  in  my  last  report.    No  authenticated  case  of  a  sponta- 
neous development  of  swine  plague  has  yet  come  to  my  knowledge,  and 
the  disease,  I  am  more  convinced  than  ever,  can  be  stamped  out,  but 
only  by  adopting  the  most  stringent  measures,  such  as  I  advocated  in 
my  last  report.    If  the  stamping-out  process  is  begun  in  the  winter,  af- 
ter the  fat  hogs  have  been  sold  or  butchered,  and  before  the  spring  pigs 
have  been  born,  the  difficulties  will  not  be  insurmountable^  and  llie 
hardships  or  inconveniences  necessarily  to  bo  imposed  upon  the  own- 
ers of  diseased  swine  will  not  be  as  great  as  might  l^   suifposed. 
Che  best  method,  as  stated  before,  would  be  to  kill  and  bury  or  ere- 
nflt^,  immediately,  every  hog  or  pig  that  shows  symptoms  of  swine 
ri2>gue.    Where  this  cannot  be  done,  the  diseased  or  infected  herds 
■lust  be  isohated  from  all  healthy  animals  for  a  period  extending  at  Ica^t 
o  two  months  after  the  last  sick  animal  has  died  or  recovered.    All 
•ead  hogs  or  pigs  must  be  immediately  buried  or  burned ;  persons  a^ 
^T»ding  to  sick  hogs  should  be  prohibited  from  going  among  healthy 
,    .T>^  -  infected  strawstacks,  &c.,  shouM  be  burned. 

^     *«  to  medicines  for  the  purpose  of  prevention,  carbolic  acid  given 

-i\^  ji  three  times  a  day  in  the  water  for  drinking  has  proved  to  be  of 

-inA   and  has  done  good  service,  and  so  has  hyposulphite  of  sodai 

.L -ISO  mediciT^^n  are  valuable,  and  have  proved  to  be  effective,  especi- 

illy  in  Aaoop   ,    ^hich  there  is  reason  to  suppose  that  the  water  for  drtnk- 

'^eoru  May  become  infected,  but  it  is  doubtfiil  whether  the 

*infp^^    .^     - ...>H.cc-ifir   "»>»r-»p.rt.iAj   -^^  M»o«ia  n^/^/^licinftR  will  fj^  Sufltefff^t 
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to  destroy  the  infeotioiui  principle  or  its  effect,  if  its  influx  is  a  great 
one,  and  coutinned  by  keeping  healthy  and  diseased  swine  together  in 
the  same  lol,  yard,  or  pen.  A  strict  separation  is  necessary,  at  any  rate 
of  the  greatest  importance,  because  the  efiect  of  the  infectious  principle, 
like  that  of  an  accumulative  iioison,  seems  to  increase  and  to  become 
more  intense  or  violent  after  each  new  influx ;  in  other  words,  the  dis- 
ease, as  a  rule,  will  be  the  more  malignant,  and  the  time  of  incubation 
or  x>eriod  of  colonization  will  be  the  shorter  the  greater  the  amount  of 
the  infectious  principle  introduced.  Other  disinfectants,  such  as  sali- 
oylio  acid  (rather  doubtful)  and  thymol  have  probably  a  similar  effect 
as  carbolic  acid,  but  are  rather  expensive,  and  therefore  can  be  made 
use  of  only  on  a  small  scale. 

7.  Salt  and  ashes,  sulphate  of  iron  or  copperas,  sulphur,  assafodtida, 
black  antimony,  lime,  coal,  carbonate  of  soda,  soap,  oil  oi  turpentine, 
and  quite  a  number  of  other  similar  substances,  singly,  and  in  various 
combinations,  have  been  used  very  extensively  by  a  large  number  of 
farmers  in  different  parts  of  the  State,  and  at  different  seasons  of  the 
year,  but  notwithstanding  diligent  inquiry,  I  have  failed  to  learn  of  a 
solitary  case  in  which  any  of  those  substances,  or  any  combination  of 
them,  has  produced  favorable  results,  or  in  which  their  use  has  been  fol- 
lowed by  a  decrease  in  the  mortality  that  might  not  be  ascribed  more 
reasonably  to  other  causes.  Sulphate  of  iron  especially  is  of  no  value, 
neither  as  a  preventive  nor  as  a  remedy.  Mr.  Bassett,  an  intelligent 
farmer  in  Champaign  County,  tried  it  thoroughly,  and  has  used  it  ex- 
tensively, and  lost  96  per  cent,  of  a  very  nice  heid  of  shoats.  Others 
have  met  with  similar  results. 

8.  As  to  a  treatment  of  the  diseased  animals,  there  can  be  no  doubt 
that  a  good  hygienic  .treatment — ^a  strict  separation  of  the  diseased  ani- 
mals from  each  other,  so  as  to  prevent  any  fhrther  influx  of  the  infectious 
principle  is  advisable.  Swine  diseased  with  the  plague  evince  very  often 
a  vitiated  appetite  for  the  excrements  and  the  urine  of  their  companions, 
and  as  these  excretions  contain  immense  numbers  of  Schizomycetes,^ 
spherical  and  rod-shaped,  and  are  therefore  highly  infectious,  more  and 
more  infection  or  disease-producing  elements  will  be  introduced  into 
the  animal  organism  if  that  vitiated  appetite  is  satisfied.  Clean 
quarters  and  clean  troughs  (it  is  very  imiK)rtant  to  clean  the  troughs 
alter  each  meal),  clean  and  fresh  well-water  to  drink,  clean  food  to  eat, 
reasonable  and  adequate  protection  against  the  inclemency  of  the 
weather  (against  heat  as  well  as  against  cold,  rain,  snow,  &c.),  and  pure 
air  to  breathe  will  go  a  good  way  and  may  save  many  an  animal. 

As  to  a  medical  treatment,  it  would  be  necessary,  if  anything  at  all 
is  to  be  accomplished,  to  subject  every  individual  animal  to  a  special 
treatment,  dictated  by  circumstances;  but  as  this  is  im])ossible, 
especially  in  a  large  herd  of  swine,  not  much  can  be  expected  from  the 
use  of  medicines  unless  a  "  specific"  is  discovered  that  is  simple  of  ap- 
l)lication.  If  such  a  specific  remedy  is  existing,  one  would  Suppose, 
from  the  nature  of  the  disease,  it  must  be  among  the  antiseptics  or  dis- 
infectants. 1  have  tried  several  of  them,  and  so  far  have  met  with  very 
poor  results,  as  most  of  the  animals  thus  treated  have  died,  probably 
because  the  morbid  changes  had  become  irreparalde.  Hyposidi)hite  of 
soda  especially,  which  afterwards,  in  Mr.  Graham's  herd,  proved  to  be 
very  efiective,  even  under  aggravated  circumstances — at  least,  its  use 
was  attended  with  very  satisfactory'  results — and  which  is  compara- 
tively cheaper,  and  easy  of  application,  was  used  extensively  in  three 
different  herds,  but  failed  to  produce  any  visible  good  resultS|  and  so 
with  all  other  medicines  that  were  tried. 
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All  tlie  medicinefe),  secret  and  otherwise,  used  so  far — and  their  nam- 
ber  Is  legion — have  not  done  a  particle  of  good,  or,  if  they  havOi  I  have 
been  auable  to  hear  of  it.  Usually  those  fanners  who  haTB  used  Ae 
most  mediciue,  or  the  gi'eatest  vaiiety  of  medicines,  have  lost  tlie 
largest  number  of  hogs,  possibly  because,  relying  upon  the  medicmes, 
they  neglected  all  other  sanitaiy  uieasui*es.  Good  results,  in  fiomewhal; 
mitigating  the  morbid  process  and  improving  thereby  the  chances  of 
recovery,  have  been  produced  by  feeding  boiled,  cooked,  or  steamed 
food,  and  also  by  feeding  animal  food.  The  wholesome  effect  of  tlie 
former  seems  to  be  due  to  the  fact  that  in  cooked,  boiled,  or  steamed 
food,  if  fed  as  soon  as  cold  enough,  no  disease-producing  Schizomycetes 
are  apt  to  be  existing,  and  if  it  is  feil  exclusively  none  are  introduoed 
through  the  digestive  canal  into  the  animal  organism.  Aniwn|l  food 
has  had  in  some  cases  a  good  effect,  probably  because  it  is  rapidly 
digested,  and  a  rapid  digestion,  it  seems,  is  not  favorable  to  an  intro- 
duction of  the  disease-producing  Schizomycetes  into  the  animal  organ- 
ism by  means  of  the  digestive  canal.  Still,  feeding  animal  food  consti- 
tutes by  no  means  a  sure  protection,  because  hogs  fed  in  slaughter- 
houses, and  hogs  fed  with  the  offal  fi^om  a  hotel-table  (for  instance, 
those  belonging  to  the  Doane  House,  in  Chami)aign,  in  the  fall  of  1878) 
became  afl'ected  and  died  of  swine  plague. 
Very  respectfully, 

H.  J.  DETMEKS,  7.  8. 
Chicago,  III.,  February  28, 1880. 


REPORT  OF  DR.  JAMES  LAW. 

SECOND  SUPPLEMENTAL  KEPOET  ON  SWTNE  FEVER 

Hon.  William  G.  Le  Due, 

Commissioner  of  AgrieuUure : 
Sm:  At  the  time  when  I  made  my  first  supplemental  report,  several 
of  the  experiments  referred  to  in  that  paper  were  incomplete,  while 
others  had  just  been  started,  so  that  it  becomes  necessary  to  furnish  a 
second  addendum  to  give  the  final  results  of  my  observations.  As  the 
simplest  mode  of  dealing  with  these  sui)plemeutary  facts  I  shall  rder 
to  them  seriatim^  beginning  with  those  which  are  merely  complement- 
ary of  the  last  report. 

infection  by  COnABITATION. 

In  my  last  report  an  instance  of  this  kind  was  furnished,  and  a  de> 
ductioD  made  that  the  disease  was  most  virulent  when  at  its  height,  in- 
asmuch as  that  the  exposed  pig  seemed  to  resist  the  contagion  from  an 
animal  in  process  of  convalescence,  but  speedily  (in  twelve  days)  fell  a 
victim  when  placed  along  with  a  pig  iu  which  the  malady  was  actively 
advancing.  In  the  present  report  (No.  I)  is  given  the  necropsy  of  flie 
])ig  infected  by  such  ex])08ure.  The  characteristics  of  the  diseaae  were 
sufficiently  well  markc^d,  lor  though  the  bowels  showed  little  more  than 
a  catanhal  intlammation,  with  an  excessive  secretion  of  glairy  mncnSy 
dirty,  greenish-black  pigmentation  and  two  small  circular  blood  extrav- 
asations, yet  the  other  organs  presented  distinct  swine-pla^^e  leriona 
ISiUB,  there  were  the  characteristic  blotches  on  the  skin,  the  petedhial 
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discolorutioDs  on  the  heart  aud  in  the  kidneya,  the  deep  purple  patches 
ou  tlic  liver,  and  above  all  the  pigmonta-tion  or  deep  red  congestion  of 
the  gi'oups  of  lymphatie  glands  and  all  parts  of  the  body.  The  signiti- 
cant  congestion  of  the  lungs  was  also  present.  The  only  remarkable 
feature  of  the  case  was  the  excessive  bloody  engorgement  and  enlarge- 
ment of  the  spleen,  which  is  a  constant  feature  of  malignant  anthrax, 
but  is  usually  found  in  other  affections  (malarial  fevers,  septicaemia), 
in  which  there  are  profound  changes  in  the  blood.  While,  therefore, 
this  lesion  is  an  unusual  one,  yet  it  is  one  to  be  expected  in  this  disease 
whenever  the  destruction  of  the  blood  globules  or  material  changes  in 
the  albuminoids  of  that  fluid  reach  a  certain  point  of  extension.  In  an 
animal  that  has  been  exposed  to  the  infection  of  the  swine-plague  and 
which  presents  all  the  other  characteristic  lesions,  this  one  superadded 
manifestation  must  be  accepted  as  only  implying  a  more  than  ordinarily 
profound  modification  of  the  blood  elements. 

post-morte:m  examination  op  infected  lamb. 

In  my  last  report  I  gave  the  record  of  the  inoculated  lamb  up  to  the 
end  of  January.  (See  supplementary  report :  pages  101  and  112.)  J 
now  add  No.  2,  the  remainder  of  the  record  and  the  necropsy  of  the 
same.  The  intestinal  irritation  and  catarrh  as  manifested  by  the  ten- 
derness of  the  anus  and  the  mucus  discharges  with  the  feces,  together 
with  the  elevated  temperature  and  enlarged  lymphatic  glands,  presented 
much  in  common  with  the  affection  in  the  pig.  The  marked  eruption 
in  the  ears  might  bo  accepted  as  representing  the  skin  lesions  of  the  pig. 

After  death  the  more  characteristic  lesions  were  the  purple  mottling 
of  the  liver,  kidneys,  and  heart,  the  grayish  consolidation  of  portions 
of  the  lungs,  and  the  deep  pigmentation  of  the  lymphatic  glands  in 
general.  The  nodular  caseous  masses  scattered  so  profusely  along  the 
coats  of  the  bowels  in  this  case,  and  which  are  far  from  uncommon  in 
sheep,  appear  to  consist  of  diseased  and  overdistended  mucus  crypts, 
and  cannot  be  held  as  in  any  way  connected  with  the  contagion  of  the 
swine  fever. 

The  absence  of  acute  lesions,  like  red  congestion  of  the  lymphatic 
glands,  in  this  lamb  may  be  partly  accounted  for  by  the  mildness  with 
which  the  disease  manifested  itself,  and  by  the  fact  that  nearly  four 
weeks  had  passed  since  the  last  inoculation,  and  three  weeks  since  the 
last  manifestation  of  abnormally  high  temx^erature.  That  the  lamb  suf- 
fered from  the  poison  may  be  safely  assumed  from  the  fact  that  the  pig 
No.  4  sickened  with  the  specific  fever  after  inoculation  fSrom  it. 

POST-MOHTEM  EXAMINATION  OF  THE  INFECTED  MEBINO  NO.  3. 

Like  the  lamb,  this  was  left  with  an  imperfect  record  in  our  last  re- 
port. In  this  the  life  record  is  completed  and  the  necropsy  given,  with 
results  very  similar  to  those  furnished  by  the  lamb.  Here  again  the  main 
changes  consisted  in  purple  mottling  of  the  liver  and  heart,  and  the  deep 
pigmentation  of  the  lymphatic  glands.  The  yellowish-brown  coloration 
of  the  kidneys  implied  antecedent  changes  probably  of  the  nature  of  in- 
flammation or  extravasation.  The  caseous  rounded  masses  found  in  the 
bowels  of  the  lamb  were  remarkable  here  by  their  absence  in  further 
corroboration  of  the  remark  that  these  are  independent  lesions  resulting 
from  pre-existing  disease,  and  in  no  way  connected  with  that  now  occu- 
pying our  attention. 
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Pia  SUOCESSFULLT  INOCULATED  FROM  SHEEP  AND  LAMB  NO.  i 

(See  Hupplomentary  repurt,  page  101.) 

This  experiment,  referred  to  in  the  text  of  the  last  report,  is  now  fiimished 
in  extenso  with  the  necropsy  of  the  infected  pi^.  It  will  be  seen  fhut 
the  pig  was  inoculated  twice,  at  an  interval  of  fifteen  days,  with  the 
mucus  from  the  anus  of  the  infected  sheep,  and  one  with  scabs  from  the 
ear  of  the  lamb.  Enlarged  lymphatic  glands  were  observable  betoe 
the  last  inoculation,  and  six  days  after  it  there  was  a  febrile  tempera- 
ture, and  the  more  violent  manifestations  of  the  complaint* 

After  death  the  following  characteristic  lesions  were  observed :  The  in- 
testines had  patches  of  congest;ion,  the  follicles  were  enlarged  and  the 
rectum  ulcerated ;  i)urple  discolorations  were  present  on  the  liver,  Irid- 
neys,  and  heart;  the  l.^Tiiphatic  glands  were  enlarged  and  congested,  of 
a  deep  red,  in  some  cases  almost  black. 

This  evidence  as  to  tlie  nature  of  the  disease  was  clear  enough,  but 
to  substantiate  it  the  following  experiment  was  undertaken: 

SUCCESSFUL  INOCULATION  FROM  THE  PIG  INFECTED  BY  THE  SHEEP 

NO.  5. 

The  pig  designated  as  No.  5  in  this  report  was  inoculated  with  scabs 
from  the  ear  and  eyelids  of  pig  No.  4,  and  though  this  caused  little 
change  of  temperature,  it  was  followed  by  all  the  other  prominent  fifymp- 
toms  of  the  disease.  On  post-mortem  examination  on  the  twelfth  day 
after  the  inoculation,  the  characters  of  the  i)lague  were  found  weU 
marked.  The  red  and  black  blotches  on  the  skin  were  extensive,  the 
ears  blue,  the  intestines  extensively  congested  with  enlarged  folUolea  in 
the  caecum  and  colon  and  blood  extravasations  and  ulcers  in  the  rec- 
tum. Pur][)le  discolorations  and  petechifo  were  numerous  on  the  liver, 
kidneys,  and  heart,  and  finally  tlit*.  lymj)hatic  glands  in  general  were  in 
part  congested  of  a  deej)  red,  and  in  part  pigmented  as  the  result  of  a 
previous  congestion. 

Here,  then,  in  the  second  generation  of  the  poison  from  the  sheep  we 
have  the  symptoms  as  well  marked  and  the  course  of  the  disease  as 
rapid  and  severe  as  in  its  tirst  remove  from  the  ovine  subject. 

PIG  SUCCESSFULLY  INOOULATKD  FROM  THE  INFECTED  LAMB. 

In  experiment  Ko.  6  of  the  present  re])ort  is  given  thi^  record  of  a  pig 
inoculated  from  the  swelling  in  the  axilla  (near  Ihe  seat  of  inoculation) 
of  the  lamb.  The  inoculaiion  produced  ievi^r,  witli  the  general  malaise, 
moping,  peevish  gniut,  iniippeteiute,  and  CMitiineons  blotches  of  the 
swine-plague.  When  killed,  on  the  eleventh  day,  the  skin  presented, 
a  number  of  red  and  i>iivi)h'  l)lotch(\s,  and  was  covered  with  the  black 
unctuous  exudation  so  rre<jiu*iit  in  this  <liso:Kse.  The  bowels  contained 
patches  of  congestion,  the  ciecuin  and  colon  cnlarginl,  and  the  follicles 
and  the  rectum  nhtcrated.  The  liver,  kidneys,  lungs,  and  heart  had  pur- 
ple blotches.  Finally  the  lymphatic  glands  in  the  abdomen  were  en- 
larged and  congested  of  a  deep  red  or  bhu'k,  and  those  in  the  chest  and 
guttural  region  darkly  i)igin(Mited.  This  is  as  unequivocal  a  case  as  those 
already  recorded,  ami  fully  conlirniK  our  jH)sition  that  the  vims  of  this 
disease  maybe  transmitted  through  the  sheep  and  conveyed  badk  to  the 
pig  with  active  elfect. 
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IKOOULATION  FROM  BAT  AND  LAMB  NO.  7. 

In  my  last  report,  page  101, 1  reported  suspicious  lesions  in  a  rat  in- 
oculated with  swine-plague  virus  and  more  characteristic  symptoms  in  a 
pig  inoculated  from  this  rat.  In  No.  7  of  the  present  report  will  be  found 
the  full  record  of  the  pig  in  question.  By  a  reference  to  this  record  it 
will  be  seen  that  without  much  elevation  of  temperature  this  pig  showed 
a  purple  cutaneous  eruption  on  the  fifth  day  and  enlarged  glands  on  the 
twelfth,  when  it  was  inoculated  with  bloody  mucus  from  the  anus  of  the 
infeeted  lamb.  After  this  the  symptoms  became  much  more  severe,  and 
when  killed,  twenty-two  days  after,  the  pig  showed  unequivocal  symi>- 
toms  of  the  affection.  Whatever  may  be  conduded  as  to  the  result  of  the 
infection  from  the  rat  in  this  case,  it  is  at  least  a  further  corroboration  of 
the  position  that  the  inoculated  sheep  is  infecting.  To  further  tei^t  the 
susceptibility  of  the  rodent,  the  following  experiments  were  undertaken: 

INOCULATIONS  FROM  PIG,  BAT,  AND  LAMB. 

The  subject  of  this  experiment  was  a  female  Suffolk  pig  presented  by 
Cornell  University,  having  been  the  smallest  of  the  litter.  It  was  about 
three  months  old,  small  for  its  age,  and  very  fat  and  sluggish.  It  was 
first  inoculated  with  albumen  which  had  been  charged  with  a  drop  of 
blood  containing  bacteria,  from  pig  No.  13  (see  report  page  90),  and  had 
been  cultivated  in  three  succeeding  portions  of  albumen  drawn  on  each 
occasion  from  a  fresh,  newly-broken  eggj  through  a  tube  that  had  been 
l)reviously  heated  to  redness  to  destroy  all  organic  life.  For  fifteen  days 
nothing  more  was  shown  tha^  a  few  purple  Si>ots  and  patches  on  the 
rump,  tail,  and  hocks. 

TLe  subject  was  again  inoculated  with  the  congested  intestine  of  the 
rat  which  had  died  two  days  after  the  inoculation.  The  intestine  had 
been  frozen  over  night.  For  thirteen  days  more  the  same  equivocal 
symptoms  continued. 

A  third  inoculation  was  now  practiced,  this  time  with  bloody  mucnt 
from  the  anus  of  the  lamb,  diluted  with  a  weak  solution  of  common 
table-salt. 

Twenty-two  days  after  the  third  inoculation  the  pig  was  sacrificed, 
and  beyond  some  i)igmentation  of  the  lymphatic  glands  presented  no 
distinct  lesions  that  could  be  held  characteristic  of  the  si)ecific  fever. 
In  short,  the  animal  had  suffered  so  slightly,  if  at  all,  that  it  might  well 
be  set  down  as  a  case  of  insusceptibility.  This  is  only  what  was  to  be 
expected,  as  in  the  case  of  all  plagues  and  contagia  a  certain  number  of 
animals  will  successfully  resist  exposure  and  escape,  though  the  infec- 
tion is  most  virulent  and  concentrated.  The  number  of  my  subjects  was 
too  small  to  allow  of  any  satisfactory  general  estimate;  but,  so  far  as  it 
go(\s,  it  shows  oue  insusceptible  animal  in  twenty-five,  or  at  the  rate  ol 
live  i)er  cent.  It  may,  however,  be  questioned  whether  the  pigment>a- 
tion  of  the  lymphatic  glands  did  not  imply  a  previous  mild  attack  of  the 
disease,  aud  wlietlier  the  apparent  immunity  in  the  later  inoculations 
waa  not  due  to  the  protective  influence  of  the  previous  illness. 

SUCCESSFUL  INOCULATION  OP  A  EAT— NO.  9. 

Tliis  subject  was  inoculated  Febniary  6, 1879,  with  virulent  mattier 
that  had  been  preserved  for  seventy-eight  days,  closely  packed  in  d^ 
wheat-bran.  The  rat  was  preserved  for  thirteen  days,  and  finally  killed 
February  18,  and  dissected  immediately  after  death.    The  gottaial  lym* 
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j»liatic  glaudtj  were  dooiily  coDgostcd,  so  us  to  bo  luuLtled  \vith  red.  Tlw 
inguinal  glauds  Lad  a  brownisli-rcil  liuc,  the  ^^ubIumbar  lyiiipliatic  gluudn 
weixj  enlarged  and  pigmented.  The  siUi.U  intestines  pi-eseutcd  patelics 
of  congestion  and  redness.  The  riglit  lung  was  in  greater  part  red  and 
consolidated.  The  liver  was  deei)l,v  mottled  with  purple,  and  the  kid- 
neys of  a  very  dark  red  externally.  Finally,  the  spleen  was  greatly 
enlarged  and  gorged  with  blood. 

Taken  all  in  all,  these  symptoms  are  so  elosely  in  keeping  with  those 
of  swine  plague  that  there  seemoxl  no  rea  enable  grounds  for  doubting 
that  it  was  really  this  disease.  The  one  d:iiwbaek  to  this  conclusion  is 
the  condition  of  the  spleen;  but  the  enlarged  and  blood-gorged  condition 
of  this  organ  is  not  unknown  in  the  pig  its^^lf,  as  shown  ui  Xo.  1  of  the 
present  report.  A  second  reason  for  not  attaching  undue  imxK)rtance  to 
the  engorged  spleen,  nor  accepting  it  as  indicative  of  malignant  anthrax, 
is  that  the  pig  inoculated  from  this  rat  developed  all  the  symptoms  of  the 
hog-fever,  while  the  spleen  was  rather  shninken  and  puckered  than  en- 
larged. Had  it  been  inoculate  with  the  vinilent  products  of  malignant 
anthrax,  engorgement  and  distension  of  the  spleen  had  been  inevitable. 

'^^^    SUCCESSFUL  INOCULATION  FKOM  THE  RAT. 

On  February  19  a  healthy  pig  was  inoculated  with  the  .congested 
lymphatic  glands  and  lungs  of  the  above-mentioned  rat,  the  morbid 
products  having  been  inserted  in  a  pouch  under  the  skin. 

On  the  sixth  day  there  was  .much  malaise,  with  redness  of  the  skin 
and  the  appearance  of  the  black  unctuous  exudation  on  the  ears  and 
legs.  These  went  on  increasing,  and  black  spots  and  patches,  ineffacea- 
ble by  pressure,  appeared  on  the  inside  of  the  thighs  and  hocks. 

The  subject  was  destroyed  on  the  twentieth  day  and  showed  the  nanal 
symptoms  of  the  disease.  The  stomach  and  bowels  were  congested,  with 
glandular  swellings  in  the  large  intestines,  the  lymphatic  glands  corre- 
sponding to  the  congested  bowels  were  of  a  deep  red,  almost  black,  and 
elsewhere  the  lymphatics  were  enlarged  and  pigmented.  Purple  blotches 
appeared  on  tiie  liver,  heart,  lungs,  and  air  passages,  while  the  spleen 
waa  small,  rather  bloodless,  puckered,  and  shrunken. 

The  symptoms  of  the  disease  were,  in  short,  as  unequivocal  as  when 
inoculation  was  made  from  the  sick  pig  direct,  and,  taken  along  with  the 
less  conclusive  evidence  furnished  by  case  No.  7,  may  be  held  to  prove 
that  the  rat  is  AaT)ni>i^  ^^  /»nTitracH"<j  this  disease  and  of  conveying  it 
jack  to  th'^  nig 

•*fr  ikai^i.h     Ii 1 1  /d'T*".   .     h      ^tf      If  M     ^TST?. AS^B  nY  fiATS. 

ii    ■"       }ukL  iKiL  1^  '  -*■       -     '1  <»j)|fiuiLi  <ioio I.  ill  this  disease  bo* 

lUg  t./i.vcjod  by  rai-  n-'     -    '^     lily  too  fully  justified  by  the  more 

'A/»nTit '1p- ^lor  nor^«  ^     .,..  ;ci  /i  tho convcyancc of  dlscascs  by  thosd 

-■•  •                    '.ii.  t  'T\,  but  from  farm  to  farm,  can  never  be 

-    -n^'      «•  1-  -t»v  means  confine  their  depredations  to 

ixoi  I  .^iii,v,'     v^t^    I'  '^"^'^f  ^  ^'»'iv  to  emigrate  and  found  a 

^\v  colony  if  u,^iT  i^    -  •  ,i.  'netive  or  closely  beset  by 

neir  natural  eueni— .  -,.,^.,^  n.xni-          »<>     )ass  from  one  piggery  to 

iT>^fi»pr  niay  convey  ti        'wWu    mic. r  surface  or  in  their  sys- 

*.jd  may  r'^*  ^m-  '          ■                  ^     *^^  troughs  while  sharing 

...     4»pil  r^'*-h    flu  ,.  •i'»'>pf  T-liiU     fn|^\7ii|ff  the 

.-f    - »     ipp 

I'l       ■.'      >..■■  -1 II  ii<  ^«- .  ■'•    t*  '  v'i»'*.ixii>^    *T  *)iir0Qritf 
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rannot  be  too  stroDgly  insisted  on.  Eats  are  probably  the  main  source 
of  tilcliinia  spiralis  in  pigs,  as  the  infected  rat,  with  its  muscles  wasting 
a«  the  result  of  the  lodgment  in  their  fibers  of  myriads  of  the  encysted 
trichinia,  becomes  correspondingly  weak  and  inactive,  and  is  easily 
caught  and  devoured  by  the  omniverous  animal.  If,  then,  we  take  the 
observation  of  Dr.  Bellfield  and  Mr.  Attwood  as  a  basis,  and  accept  as 
a  fact  that  8  per  cent,  of  the  hogs  killed  in  Chicago  are  trichinous;  add 
to  this  that  the  discovery  of  these  worms  in  American  hams  and  bacon 
has  led  to  the  closure  of  several  Eoropean  markets  against  these  prod- 
ucts ;  and,  finally,  that  this  specific  fever  of  swine  may  be  contracted  and 
conveyed  by  rats,  and  we  have  cause  enough  for  the  closer  supervision 
of  the  breeding  of  swine,  and  for  a  systematic  destruction  of  rats  wher- 
ever either  trichiniasis  or  the  swine  plague  has  manifested  itselfl  The 
swine  breeders  themselves  should  be  warned  against  this  source  of  dis- 
ease and  loss,  but  the  sanitary  authorities  should  follow  up  every  case 
of  trichinia.sis  and  hog  cholera,  and  see  that  the  rats  are  not  allowed  to 
become  active  in  its  proi)agation. 

INFECTION  BY  INOCULATION  OF  CULTIVATED  VIRUS, 

My  last  experiment  was  made  with  a  material  which  might  have  been 
supposed  to  have  been  thoroughly  disinfected.  A  little  pleuritic  fluid 
swarming  with  actively  moving  bacteria  was  added  to  some  milk  and 
boiled  for  five  minutes.  When  cold,  a  drop  or  two  of  ammont^i  was  added, 
the  neck  of  the  glass  vessel  plugged  with  cotton  wool,  and  the  whole 
placed  in  an  incubator  at  98^  P.  for  two  days.  A  second  and  third  por- 
tion of  boiled  milk  and  ammonia  were  successively  inoculated  from  the 
first  and  second,  and  a  little  of  the  milk  with  the  third  generation 
of  the  cultivated  poison  was  injected  under  the  skin  of  a  hesdthy  pig. 

The  subject  suffered  from  illness  with  red  and  purple  spots  on  the 
skin  and  a  greasy  black  exndation ;  was  killed  on  the  twenty -tost  day  and 
immediately  dissected.  The  stomach  was  extensively  discolored,  of  adark 
brownish  red,  becoming  a  bright  red  at  the  margins.  The  small  intes- 
tines were  congested  and  showed  punctiform  pectichise,  especially  on  the 
duodenum  and  on  the  ilieum  near  the  ileo-caecal  valve.  The  large  in- 
testine had  enlarged  follicles  and  patches  of  congestion,  and  the  lym- 
phatic glands  of  the  bowels  were  discolored  a  deep  red.  Elsewhere  the 
lymphatic  glands  were  either  reddened  or  pigmented.  The  lungs  and 
liver  showed  little  change,  but  there  were  purple  discolorations  on  the 
kidneys  and  heart. 

This  case  was  evidently  one  of  the  specific  hog  fever,  and,  unless  some 
source  of  fallacy  entered,  seems  to  imply  that  the  germs  of  the  disease 
may  on  certain  conditions  resist  for  a  time  the  heat  of  boiling  water.  A 
single  experiment  is,  however,  too  narrow  a  basis  for  the  support  of  a 
theory,  and  I  shall  therefore  content  myself  with  merely  reconiing  the 
result,  and  leave  the  matter  to  be  made  '^he  subject  of  a  more  crucial 
test  at  some  time  in  the  future. 

Perhaps  the  most  remarkable  feature  of  these  experimental  inocula- 
tions is  the  fact  that  the  pigs  inoculated  from  the  infected  sheep  and 
rats  appeared  to  take  the  disease  in  a  mild  form,  and  in  all  such  cases  it 
seemed  probable  tliat,  had  the  animals  not  been  sacrificed  by  the  kniie, 
a  recovery  miglit  have  ensued.  In  the  case  of  the  pigs  inoculated  from 
the  sheep,  one  (No.  4)  was  twio^  inoculated,  thirty-eight  and  twenty- 
three  days  before  it  was  killed,  and  although  the  disease  showed  itself 
in  an  unequivocal  form,  yet  it  was  not  severe  and  did  not  promise  a  fatal 
result.    A  second  (So.  7),  inoculated  from  the  lamb  twenty-one  days  be- 
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fore  it  Tfas  sacrificed,  proved  more  severe,  but  did. not  reach  a  fhtal » 
siilt;  a  third  (No.  8)  was  inoculated  tsvcnty-two  days  before  it«  death, 
and  showed  such  slight  symptoms  and  postmortem  lesions  that  it  might 
have  been  questioned  whetber  it  really  had  the  disease;  a  fourth  (No. 
5),  inoculated  twelve  days  before  its  death,  had  very  slight  symptoms 
and  lesions  of  the  disease;  while  in  a  fifth  (No.  6),  that  lived  for  the 
same  length  of  time  after  inoculation,  the  symptoms  were  more  severe, 
but  there  was  no  certain  indication  of  a  fatal  result. 

Of  the  pigs  inoculated  from  the  rat,  two  (Nos.  1  and  7),  inoculated 
from  the  first  rat,  had  such  slight  symptoms  that  they  were  afterward 
inoculated  from  the  lamb,  and  the  third  (No.  10)  inoculated  from  the 
second  rat,  twenty  days  before  it  was  killed,  showed  moderate  but  dis- 
tinctly marked  symptoms,  and  was  manifestly  improving  when  it  was 
sacrificed. 

Inoculations  from  the  infected  rabbit  were  more  redoubtable.  One  pig 
(No.  8,  Add.  I),  inoculated  twice  from  the  rabbit  and  killed  on  the  four- 
teenth djiy  after  the  last  inoculation,  was  suffering  severely  and  might 
have  died.  Another  (No.  9,  Add.  I)  was  so  ill  on  the  twentieth  day 
after  the  inoculation  that  ho  could  not  have  survived  many  hours  longer. 

These  facts  point  to  the  most  imi)ortant  conclusion  that  the  poison 
of  the  swine  plague,  when  i)assed  through  the  system  of  the  slieep  or 
rat,  becomes  lessened  in  virulence,  and  usually  conveys  the  disease 
back  to  the  pig  in  a  non-fatal  form.  Should  this  be  sustained  by 
further  experiment,  and  should  this,  like  some  other  bacteridian  dis- 
eases, so  affect  the  system  that  a  second  attack  is  rendered  much  milder 
or  entirely  prevent^,  it  will  oi)en  the  way  for  a  system  of  vicarious  in- 
oculation that  will  save  our  swine  breeders  from  the  yearly  losses  of  tens 
of  millions  that  now  threaten  the  very  existence  of  this  industry.  It  is 
noticeable  that  the  pig  (No.  5)  inoculated  from  the  pig  infected  from  the 
lamb,  and  therefore  by  i)oi8on  the  second  remove  from  the  ovine  sub- 
ject^ though  showing  symi)toms  of  the  disease,  did  not  suflfer  severely 
in  the  twelve  days  it  was  allowed  to  sur\'ive,  so  that  the  mitigation  (rf 
the  poison  may  remain  for  some  generations  after  it  has  once  passed 
through  the  sheep. 

That  a  further  inquiry  in  this  direction  promises  valuable  results 
may  be  further  deduced  from  recent  develoinncnts  in  anthrax  and 
chicken  cholera. 

In  February,  1878,  Burden  Sanderson  and  William  Duguid,  at  Brown 
Institution,  London,  inoculated  guinea-])igs  with  the  poison  of  the  an- 
thrax, and  convoyed  the  disease  from  guinea-i)ig  to  guinea-])ig  for  sev- 
eral generations  of  the  i)oison.  From  diQ'eiont  guine^i-pigs  it  was 
inoculated  ba<?k  u])on  two  yearling  heifers  and  a  six  months'  calf,  and 
in  all  produced  active  disease,  but  in  no  case  with  a  fatal  result.  Be- 
rx)very  in  all  cases  might  be  said  to  havi^  <K*cun'e(l  by  the  fifth  day. 
The  liquids  from  the  guinea-])igs  thus  inoculaled  on  the  cattle  were  Rub- 
jected  to  the  counter  test  of  inoculation  on  other  g!!inea-]>igs,  and  in  all 
cases  with  fatal  results.  To  test  the  efl'eet  on  the  system  the  calf  waa 
reinoculated  lit'ty-two  days  aft^'r  the  tirst,  and  tlu*  heifers  nine  days  after 
the  first,  with  the  effect  of  protlueing  a  milder  attack  on  the  heifers,  and 
a  severe  but  not  latal  illness  in  the  ealf. 

Again,  twenty-live  days  later,  they  were  inoculated  with  anthrax 
pois<m,  cultivated  in  gniin  infusions,  whieh  makes  a  most  vinilent  and 
fatal  preparation  5  but,  though  two  sickened,  in  none  did  a  fatal  result 
ensue. 

Dr.  Greenfield,  who  was  in  charge  of  the  Brown  rnstitution  in  1879, 
continued  these  experiments.    A  steer  was  inoculated  four  timei  in 
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succession  with  anthrax  poison  from  the  guinea-pig  with  steadily- 
decreasing  results,  and  then  a  lifth  time  with  blood  from  an  anthrax 
sheep ;  but  he  siu*vived  all,  and  did  well. 

A  six-months'  Ciilf  was  inoculated  with  anthrax  fluids  that  had  passed 
through  the  guinea-pig  and  been  afterward  cultivated  in  an  albuminous 
fluid  for  four  generations  of  the  poison,  and  nine  days  later,  with  blood 
direct  from  the  spleen  of  an  anthrax  guinea-pig ;  but  a  recovery  ensued 
in  both  cases.  An  old  emaciated  and  pregnant  cow  inoculated  with 
the  blood  of  an  anthrax  guinea-pig  died  on  the  fourth  day.  Age,  de- 
bility, and  pregnancy  were  charged  with  the  result.  Finally,  a  sheep 
was  inoculated  with  the  anthrax  poison  that  had  been  passed  through 
the  guinea-pig,  and  thereafter  cultivated  to  the  fourth  generation  in  an 
albuminous  tluid;  but  the  result  was  not  fatal.  It  should  be  added, 
that  the  anthrax  liquids  used  on  all  these  animals  were  tested  by  con- 
temporary inoculations  on  guinea-pigs  and  mice,  and  invariably  with 
fatal  effect. 

As  a  sequel  to  these,  it  should  be  noticed  that  Pasteur  claims  to  have 
mitigated  the  poison  of  chicken  cholera  and  the  bacteridian  disease  by 
cultivation  in  different  fluids ;  and  to  have  conveyed  it  back  to  the  fowl, 
not  only  without  producing  a  fatal  result,  but  with  the  effect  of  ren- 
dering the  system  of  the  fowl  unimpressible  by  the  same  poison  for  the 
future. 

The  close  analogy  between  these  two  diseases  and  the  swine  fever  in 
their  mode  of  causation  by  bacteria  suggests  very  strongly  a  common 
pathology  for  all ;  and  as  the  mode  of  reproduction  and  development  of 
the  different  bacteria  which  respectively  cause  the  three  plagues  is 
probably  the  same  or  closely  allied,  the  promise  is  held  out  that  the 
specific  swine  fever  may  be  anticipated  and  prevented,  as  the  above 
experiments  imply  that  the  other  two  affections  can  be. 

Nor  are  the  above-named  observers  alone  in  their  tentative  results. 
Wemich,  Bauman,  and  Neucki  find  it  highly  probable  that  bacteria  are 
destroyed  by  certain  products  of  the  putrefaction  to  which  they  them- 
selves have  given  rise ;  so  that  the  continued  existence  or  propagation 
of  a  specific  bacterium  in  an  individual  system  is  rendered  difficult  or 
impossible  by  the  previous  generation  of  that  microphyte  in  the  same 
animal  body. 

But  at  tiiis  point  still  another  question  arises.  In  view  of  the  mild 
effects  produced  by  inoculating  the  cultivated  virus  (Nos.  8  and  10, 
present  report),  may  the  poison  of  this  disease  not  be  mitigated  by  cul- 
tivating it  in  particular  solutions,  so  that  when  inoculated  on  the  pig 
it  will  come  short  of  destroying  life,  and  yet  prove  a  protection  against 
the  ordinary  fatal  form  of  the  poison!  Klein's  cultivations  were  made 
in  the  aqueous  humor  of  the  rabbit,  and  though  he  has  not  stated  how 
violent  were  the  inoculated  cases,  yet  it  would  not  be  surprising  if  they 
proved  fatal,  as  did  our  own  cases  of  inoculation  from  the  rabbit.  My 
inoculations  with  the  swine-plague  virus  preserved  in  bran  produced 
severe  svmj)t()nis  and  a  fatal  result,  in  keeping  with  the  virulence 
of  anthrax  vims  whi(;h  had  been  preserved  in  a  similar  medium.  In 
my  other  cases,  inoculated  with  virulent  egg-albumen  (No.  8)  and  am- 
moniated  milk  (No.  10),  the  resulting  disease  was  mod^rat^,  and  did 
not  threaten  fatal  result. 

AVhile,  therefore,  it  cannot  be  confidently  affirmed  that  we  can  at 
will  induce  a  mild  form  of  this  affection  which  shall  protect  the  system 
against  a  severe  one,  we  have  in  the  abo\e  fects  a  sufficient  warrant 
and  inducenient  to  caiTy  this  experimental  investigation  to  a  certain 
and  reliable  conclusion.    It  remains  for  the  experimental  pathologist  to 
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detennme  the  exact  conditions  nnder  which  such  immiimly  can  be  ao 
qairedy  if  at  all,  and  how  long  thp  protection  to  the  i^stem  is  vouch* 
Bafed.  From  pi*eseut  appearances  it  seems  oversangome  to  expect  ot 
our  legislators  any  sufficiently  vigorous  and  persevering  system  of  extiu- 
guishing  our  imported  and  indigenous  animal  plagues,  iso  that  it  be- 
comes the  more  desirable  that  we  should  bend  our  energies  to  ascertain 
what  measures  will  rob  the  more  prevalent  ones  of  their  terrible  mor- 
tality,  and  if  the  plague  germs  must  be  produced  and  preserved  in  onr 
midsl^  what  will  assure  us  that  only  the  mitigated  form  of  the  poison 
shall  DC  laid  up,  and  not  the  deadly  one,  as  heretofore. 

JAMES  LAW. 

Ithaca,  F.  Y.,  June  10,  I88O. 


APPENDIX. 
Record  op  Dr.  Law's  Experiments. 
Poland  China  pig,  infected  by  oohabitation.    (See  experiment  No.  6,  AddmdimL) 

Experiment  No.  1. 


Dtto. 

• 

Honr. 

Temperature 
of  body. 

Remark!. 

1879. 

OF. 

Jan.  31 

10  a.m.. 

103 

Fek     1 

...do  .... 

102 

...do .... 

101.5 

3 

...do  .... 

102 

4 

...do   ... 

101. 75 

n 

...do  .... 

100.  r, 

8 

9a.m.. 

102. 25 

9 

...do 

101.25 

10 

...do  .... 

102 

12 

...do  .... 

102 

14 

..  do  .... 

101 

Looking  badly. 

15 

...do  .... 

KM) 

16 

...do  .... 

99.75 

- 

Poet  mortem  examination,  February  17. — Skin:  Deep  red  blotches  beneath  thebeOji 
inside  the  fore  and  hind  legs,  under  the  jaws,  and  at  the  entrance  of  one  nostril. 

Digestive  organs :  Mouth  natiiraL    Submaxillary  and  g^tteral  glands  congested  and 

pigmented. 

Stomach :  Contains  food  meal,  with  a  little  hay  and  an  excess  of  yellow  visoid  mneiuk 

Smatl  intestines :  Contains  much  glairy,  yellow  mucus,  with  some  food  in  the  lower 

part  of  the  ileum.    IJeo-cceoal  valve  is  pigmented  of  a  deep  dirty  green  beneath  the 

"^^cons  membrane.    Rectum  has  two  small  circular  blood  extravasations. 

Ax^er :  Mottled  with  purple  spots.    Gall-bladder  full  of  dark  neen  yisdd  bile. 
Spleen :  Enormously  enlarged  (eleven  inches  long  by  two  inches  wide  at  its  broad* 
" *  part).    Gorged  with  blood. 

inguinaL  circumflex  ileac,  peJviCf  s^ibhimbar,  mesenteric,  and  omental  lympkaiio  pUmdi 
-'^nnentea. 

r(/7»^9 .  i^p^  natural  on  tho  surface ;  cortical  substance  brownish  yeUow;  mednl- 
..j  ^«.jstancewith  uumerous  purple  ecchymosis.    Right  has  patches  of  oonjj^estion  on 
^h'\  surface  of  its  outer  border,  and  otherwise  bears  tho  same  lesions  as  the  left. 
Atngs :  Have  congested  lobules  partially  collapsed. 

Teart:  Endocardium  mottled  of  different  shades,  from  purple  to  yellowish  brawn* 
'^•^e  the  tricuspid  valve  is  a  coiisidcTable  straw-colored  exudation. 

'^^'^sal  lymphatic  glands :  Deeply  con^'^^^ted  and  discolored.    Prepeotorai  emd  jirv- 

/...^  glands  in  a  similar  condition,  an'     nrroiiv^'^ed  by  a  semi-liqnid  stmw-eoloied 

..  .''"♦ion.     A  p^^'i^'^'    >xn#lr*'"'*  ^«  ^'^'^'»'     ..fMni      .u    rnffmrft'   (la^id^  ^Ji  the periofll^ 
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Expbbhixmt  No.  2. 
Long-xcoolcd  lamb.    {See  No.  11;  Addendum  I,  page  118.) 


Date.    I    Hour. 


1870. 
Jan.  31 


ITeb. 


Teinpei-ature 
of  body. 


10  <i.  m.. 
..do  .... 
..do  .... 
..do  ....' 

4  ...ilo ; 

5  '...do ; 


6 

...do  .... 

7 

...do 

8 

...do.... 

10 

...do  .... 

13 

...do  .... 

14 

...do  .... 

15 

...do  .... 

16 

...do .... 

o  Y. 

lot 

104 
104 
103 
104. 
104 

102 
103. 
103. 
103 
103. 
102. 
103. 
104. 


BemArkf. 


8 


75 
75 

25 
75 
75 
25 


Sooors,  passing  much  maouB;  iliao  gUuidf  enlarged. 


A  hypodennlo  needle  bnraeht  a  greenish  cheesy-looldsg  matter 

from  the  center  of  the  axillary  swelling. 
Increased  axillary  swelling. 


Killed  by  hleedingf  February  18,  1879.--Po«^mor<em  examination  inunedifttely  after 
death. 

Digestive  organs :  Tongue  soimd ;  itomach  sound. 

Small  intestines  and,  to  a  greater  extent,  the  cfficnm  and  colon  studded  with  hard; 
ephcrical  DodalcB  coutaining  a  caseous  materiaL  and  some  of  them  oommunioating 
with  the  cavity  of  the  intestines  by  a  narrow  oriuce.  Outiural  €B8ophagean  and  meMti- 
terio  lymphntio  glands  gray  from  pigmentation. 

Liver:  Mottled  with  purple  and  yellowish  spots.  Bile  of  a  bright  green.  Hepatio 
lymphatic  glands  deeply  pigmented.     Spleen  natural. 

Kidneys :  Cortical  substance  slightly  purple  on  the  surface.  Medullary  substance 
of  a  pale  yellowish  white,  surrounded  by  a  purple  zone.  Peritoneum  contained  three 
hydatids. 

Lungs  have  a  number  of  lobulets  of  a  dark-red  congested  appearance,  but  still 
firm  and  tough.  There  are  also  a  number  of  hard  nodules  of  a  dirty  ^^yish  color  on 
the  surface  of  the  organ.    No  parasites.    Bronchial  lymphaUo  aland$  pi^ented. 

Heart:  Purple  spots  on  the  endocardium  of  the  right  and  left  ventnclei  especially 
the  latt<jr. 


Etpkrtmknt  No.  3. 
Mdino  sheep.    ( Continued  from  page  112,  No.  10,  AiidmSbifM  I. ) 


Date. 

Hour. 

Temperatore 
efbody. 

1879. 

op. 

Jan.   31 

10  a.m.. 

103.8 

Feb.     1 

...do 

102.5 

•> 

...do.... 

103.75 

3 

..  do  .... 

102.75 

4 

..  .do  .... 

100.5 

5 

. . .  do  .... 

103.5 

6 

. .  do 

102 

8 

...do  .... 

103 

9 

. .  do  . . . . 

102.5. 

10 

...do  .... 

102.5 

kl2 

...do  .... 

102.75 

14 

. . .  do  .... 

103 

15 

...do  .... 

102.5 

16 

...do .... 

102.75 

Merino  sheep:  Killed  by  bleeding,  Febmary  18,  1879.-«PMf-«iorfMi  tzamination 
immediately  after  death. 

Digestive  organs  presented  nothing  abnormaL  MeeetUerie  ^ynpJUrtie  gUmdi  deeply 
pijjmonted. 

inguinal  glands  deeply  pigmented,  especially  to  the  medullary  portion. 

Liver  has  purplish  and  reddish  mottling  od  the  sarfinoe. 

Gall-bladder :  Partially  SoXi  of  a  bright-green  bUo. 


480 


SEPOBT  OF  THK 


tiij'r.iKk 


[0NER  OF  AQBICDI/TOBB. 


&phen:  Normal. 

Kidneys :  Tellowish  brown  in  cortioal  portion. 

Right  lung :  In  great  part  congested,  of  a  bright  red  oolor. 

Jiighi  heart :  Han  eudocardinm  marke<l  with  purple  8pot>8. 

Lrft  heart :  Muttlcd  extensively  with  spots  or  a  aark  purx»le. 

ExFERiBfsirr  No.  4. 
White  male  pig. 


Dftte. 

Hour. 

TeinperataTO 
of  body. 

Remarks. 

1879. 

•V 

Jan.     7 

9*.  m.. 

103 

8 

. . .  do  .... 

100.5 

9 

..  .do .... 

101 

10 

...do .... 

100.75 

11 

...do .... 

102.75 

Im>ciilated  with  muooa  from  anas  of  shstp. 

12 

...do .... 

104 

18 

...do .... 

102 

14 

. . .  do  .... 

103 

15 

...do .... 

104.75 

16 

...do .... 

103.3 

17 

...do .... 

102.75 

18 

...do .... 

102.25 

19 

...do .... 

101.5 

20 

...do .... 

102 

21 

...do   ... 

102.5 

22 

...do .... 

I'iO 

22 

5  p.m.. 

102 

Inoculated  with  scab  from  ear  of  lamb. 

23 

9a.  m.. 

101.5 

•J4 

.. .do  .... 

loas 

Tn«:iiinal  glandn  cn1ar|;(y1. 

25  ...do 

101.  75 

In«K:ulat4Ml  with  anal  mucus  tit>m  aheei)  and  lamb. 

26 

...do 

99.75 

26 

4. 30  p.  m 

102 

27 

9a.  m.. 

101. 75 

28 

...do..-. 

102 

29 

...do  — 

103 

30 

...do .... 

102 

31 

...do.... 

103. 75 

Enlarged  inguinal  glands ;  pnrple  spote  on  beDy. 

JTeb.     1 

...do 

104 

2 

. . .  do  .... 

103 

Off"  feed ;  livid  flpot«  on  tent«. 

3 

..  do  .... 

102.  5 

Livid  8i><)l8:  enlarge<l  glandn:  iinetuouA  seoraUons  tram  tldlL 

4 

...do 

102 

• 

cretiug  iu  scabs. 

5 

...do  .... 

102.75 

6 

...  do 

104.5 

• 

8  ".. .do  .... 

103 

9  ,...do 

102.25 

10   ...do  .... 

102.75 

12   ...do.... 

102.75 

• 

14  i...do.... 

103.25 

15   ...do  .... 

103 

16 

I ...  do 

1 

103 

White  male  pig:  Killed  by  blecdiug,  February  17. — Poat-ynortem  examin^on  imine* 
diatoly  after  death. 

JHgeetive  apparatus:  Mouth  healthy.     Guttural  lymphatic  glands  pigmented. 

Stomach:  Full  of  food;  mucous  incuibrano  ulighfly  congested. 

Small  intestine:  Sli^litly  conj^ested  at  isolated  ])oiutjH. 

Large  intentiue :  Ilab  patches  of  con^^estion  and  enlarged  follicirs,  the  latter  especially 
in  the  colon.  Kectuni  Immifs  an  uIcmt,  the  Hcab  of  which  \9  marked  on  the  cater  ooat 
of  the  bowel  by  a  liquid  exudation  and  a  con;;«'sted  lymphatic  )^1and. 

Duodinal  lymphatic  glands  very  black :  Mceaittric  lymphatic  glands  pigmented,  of 
varying  shades  of  gray.     Jxatal  lymphatic  glands  bh)od-roil. 

Liver:  Mottlc<l  with  pnrple  spots.     (ittll-l)la<hler  fnll  of  dark -green  liquid  bile. 

Spleen:  Normal  in  size,  but  w  ithyel  low  ish-w  bite  shrunken  )>oi*tions  along  the  edges. 

Kidneys:  Yellowish-brown  on  the  cortical  part,  but  with  iietcclilal  spots  on  the  sur- 
face ami  int^^mally  on  the  medullary  jiorrion.  ' 

Lungs:  Normal.  Kndocardium  mottled  with  purple  spote.  Subdorsal  and  intenill 
pectoral  glands  deeply  congested. 
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SZPXRIMBNT  No.  5* 

White  maU  pig. 


Date. 

Hoar. 

Temperature 
of  Dody. 

1 

RemBTkt. 

•1879. 

•F. 

Jan.    30 

10  &.  m.. 

103 

31 

. .  do 

109.6 

Fob.     1 

1 ...  do 

102.6 

o 

-.  do 

102.5 

3 

...  do  .  — 

104 

5 

...do 

108.5 

InocnIflt«d  with  scab  from  eir  And  eyelids  of  tick  pis  No.  4  (iiifeoted 
fi-om  aheep  and  lamb)  and  placed  in  same  pen  witn  it. 

6 

...  do  .... 

104 

8 

...do 

103.6 

9 

—  do  .... 

102.26 

10 

...do 

lOS 

12 

...do  — 

103 

14 

...do 

103 

15 

...do 

103 

16 

...do.... 

102.76 

White  male  pig:  KiUed  bj  bleeding,  Febraary  Vt.—FoeUmorUm  ezftminatioin  at 

once. 

Skin :  Dark-red  blotch  iiuide  the  left  fore  leg  extending  from  near  the  oaipas  to  the 
Btemum.  Bright-red  spots  over  the  anterior  part  of  the  stemnm  and  inside  vhe  hookB, 
on  the  prepuce  and  lower  part  of  the  scrotum.    Ears  slightly  bine. 

Digestive  organs :  Tongne,  tonsils,  and  larynx  sound.  Guttural  and  Ribmaxillary 
lymphatic  glands  pigmented  of  a  grayish  color. 

Stomach:  Full  of  food,  g^eat  curvatiire  has  its  mucous  membrane  congested. 

Duodenum :  Congested  of  a  deep  red.  Jejunum  and  ileum  somewhat  less  bo.  Simi- 
lar patches  of  congestion  on  the  ileo-c»cal  valve. 

Anterior  mesenteric  glands  the  seat  of  dark-gray  pigmentation. 

Colon :  Congested  at  intervals  with  many  erdar^ed  follicles.  Rectum  preeente  red 
discoloration  and  ulcers,  one  of  the  latter  containing  a  blood-clot.  Rectal  and  colic 
lymphatic  glands  pigmented,  some  red  with  congestion. 

Intestinal  parasites :  Small  intestines  contain  thirty-eight  ascarides,  one  measuring 
thirteen  and  a  half  inches  in  length. 

Liver :  Has  purple  spots  and  patches,  especially  on  the  right  lobe.  Gall  bladder  is 
full  of  greenish  bile. 

Spleen:  About  natural.    One  spot  of  brownish-red  congestion. 

Kidneys :  Have  purple  spots  on  their  surface  extending  about  one  line  into  the  cor- 
tical substance. 

Heart :  Left  ventricle  has  large  petechias  on  its  internal  surface,  also  on  the  edge  of 
the  mitral  valve.     Right  healthy. 

Lungs :  Posterior  border  of  the  hinder  lobe  of  the  right  lung  is  bluish  and  contains 
111  n;jj- worms. 

Mtdiantinal  lymphatic  glands :  Pigmented  and  congested.    Some  perfectly  black. 

EXPERIBfSNT  No.  6. 


« 

Female  pig. 

Dat^. 

1 

Hoar. 

Teniperatnr* 
of  body. 

m 

Remarka. 

ISTf). 

OF. 

Jan.    :w 

10  a.  Tu.. 

103.26 

::i 

..   ilo 

104 

Frb.      1 

..  .lo  .... 

IW 

o 

.  do  . . . 

104 

.1 

. .  .do  . .. 

104 

4 

. .   <Io  .  -  . 

li'J.TS 

5 

...do  ... 

103.5 

Inocniated  with  dry,  i^reenish,  cheesy  matter  from  axillary  stvelliii^r 
of  lamb. 

6 

..   do  ... 

10.') 

8 

9  :i.  Ill . . 

105 

9 

. .    do 

104.  75 

10 

...do  ... 

104.5 

12 

...do  .... 

104  25 

14 

. . . do 

102.  75 

^ 

15 

...do  .... 

103 

IG 

.. -do  ... 

103. 75 
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Killed  by  bleeding  Febrnaiy  IS.^PasUMMriem  ezamiiiation  iBunedJataly  after  desft. 

Skin:  Paiple  blotch  on  the  left  flank  over  a  globular  oaaeoiumaM.  Under  thtblaA, 
nnctnous  ontaneons  exudation  red  flaqnes  appear  upon  the  ear,  also  a  ilightly  bhddi 
tinge  npon  Uie  nose. 

Sigeative  organt :  Month  healthy.  GmUutoI  lymphatic  glands  pigmented  and  enlaxged. 
Stomach  moderately  filled ;  contents  very  acid ;  considerable  reddish  and  biownlih 
discoloration  of  the  mucons  membrane  along  the  ^reat  cnrvatnre. 

Duodenum:  Congested  in  its  mucous  folds,  with  thickening  of  the  maoona  nM»> 
brane. 

Jefvnwm  and  Ilium :  Have  patches  of  congestion  and  contain  eight  ascaridee.  Cmmm 
and  still  more  the  colon  have  enlarged  folucles.  Rectum  shows  congestion  and  cnw 
small  ulcer.    Cscum  contains  thirteen  whipworms. 

Mesenteric  lymphatic  glands :  Congested  of  a  deep  red  or  black  and  greatly  enlaiged. 
Colic  lymphatic  glands  perfectly  black.  Hublumbar  and  inguinal  gunda  darkly  ]^- 
mented. 

Liver :  Has  purple  patches  near  the  free  border ;  its  cut  surflftce  is  yeUowiah  bioinL 

Gall  bladder :  Full  of  orange-brown  bile.    Spleen  almost  normal. 

Kubieys :  Right  has  purple  spots  on  the  surfJEice,  medullary  substanoe  and  papilla. 
Cortical  substance  less  pale  than  usual. 

Lungs :  Have  purple  spots  on  their  surface.  Subdorsal  and  bronchial  glanda  pig- 
mented. 

Heart:  Riehtside  has  a  larse  loose  clot  and  purple  mottled  endooardinm.  Ltfl 
yentride  houls  a  loose  clot  and  many  of  its  carun»  colunm»  are  black  thronghonty 

if  they  were  but  clots  of  blood. 

EXPEKIMSNT  No.  7. 
FcmaUpig. 


Date. 

Hour. 

Temperatare 
of  Dody. 

Bemarki. 

18m 

OF. 

Jon.     7 

9ft.  m... 

103 

d 

...do .... 

103.5 

9 

...do  — 

103.25 

10 

...do.... 

104 

n 

...do  .... 

103.75 

12 

...do  .... 

102 

m 

...d«  .... 

102 

u 

...do .... 

101.75 

Inoculated  in  flank  with  con;;cBtcd  arnaU  hitestins  of  nit  which 
died  two  days  alter  inoculation  H-om  siok  pig.  (Set  pagt  101 
Addendum  I.) 

18 

...do  .... 

301 

16 

...do  .... 

102.5 

17 

...do .... 

102.5 

18 

...do  .... 

100.5 

19 

...do  .... 

103.25 

Purple  spots  on  teats. 

20 

...do .... 

102 

Purple  spota  on  teats  and  belly  in  sice  from  that  ef  a  pin's  heai 
and  upwards. 

21 

...  do .... 

101.5 

22 

. .  do  ... . 

102.26 

Enlarged  inguinal  glands. 

23 

...do .... 

102 

24 

..  do  .... 

102.25 

Pink  spots  like  pins'  heads  mostly  around  lOOtS  of  Msttta 

25 

...do  .... 

101 

28 

..  do  .... 

10L5 

Inguinal  glands  materiaUy  enlarged. 

27 

...do  .... 

101.5 

Purple  on  teats. 

28 

...do  .... 

103 

Ixriected  1  dram  saline  solution  with  bloody  muoni  from  rectim  of 

29 

.. .do .... 

102.8 

Red  spots  like  pins'  heads  along  the  belly. 

30 

..  .do .... 

102 

Ol 

...do  .... 

102. 5 

•  --r* 

10  a.  m.. 

101. 75 

4 

...do 

102. 75 

— do  .... 

102 

Purple  spots  beneath  breast-bone ;  ingninal  glands  enlarged. 

.. .<1o  .... 

102.9 

,.do  ... 


..do  .. 

..do  .. 

..  do  ., 

.  tlo  ., 

. . do  . . 

-  do  .. 

, . . do  . , 

..  .ilo  .. 


102.5 


101 

102.25 

101.76 

102 

103 

itnj 

102. 75 
103. 5 


Purple  ilaques  around  the  sejits  of  inoculation ;  pink  papules  around 
the  bristles  inside  the  thighs,  and  on  the  belly;  purple  epota  en 
one  ear. 


.n 


.Ttr  .»        ll»I.«*K 


-  -^^mination  Jut 
.A    he  belly,  teatBi  in- 
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ner  ridM  of  the  thighs,  fbrearmsi  ftndeAn.  BrisIlM  an  Toy  €(not  and  wngh.  SUb 
covered  with  an  nnctaoas  secretion. 

Digettive  organs:  Months  normaL  Right  guttural  lymphatio  glands  anlarged  and 
pigmented.    Lieft,  normal. 

Stomach :  Contains  little  food :  sour :  mucous  membrane  on  the  great  eurrature  dis- 
colored, red  and  dirty  brown.  Small  intestines  with  patches  of  congestion^  especiaUy 
along  tne  folds.    Large  Lutestine  has  enlarged  follicles  and  patches  of  congestion. 

Liver :  Bears  purple  patches.    Qall  blad&r  full  of  orange-brown  bile. 

Spleen:  Nearly  normaL    Slightly  shrunken  and  puckered  at  its  thick  extremity. 

MeeenteriOy  gaeirio,  hepaiio,  and  mesoooUo  glands :  Darkly  pigmentod|  and  some  discol- 
ored of  a  deep  red. 

Kidnejfs:  Nearly  normal. 

Lunge:  With  a  few  patches  mottled  of  a  deep  red. 

Heart:  Left  side,  nearly  normal;  right  side,  with  purple  spots  of  ecchymosis. 

Subdorsal  and  bronchial  lymphatio  glands :  Pigmented  and  purtially  reddened*  • 

Erepectoral  and  prescapular  glands  deeply  pigmented. 

EXPEBIBfENT  No.  8. 

Suffolk  pi^. 


Dftt«. 


1879. 
Jan.     1 
2 


Hour. 


9  ft.  m. 
...do .. 


S 

4 

5 
S 

7 

8 

9 

10 

11 
12 
13 
14 
15 

10 
17 
18 
19 
20 
21 
22 
23 
24  1. 
27)  I 
20  1. 
27 
28 
29 
30 
31 
Feb.  1 

•> 

*^ 

3 

4 

r 

s 

0 
10 
12 
14 
15 
IG 


.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 


Temperfttuie 
of  Dody. 


OF. 

101.5 
102 


101.5 
102 

102.5 

102.75 

100 

101 

103 

102 

102.5 

102.5 

101 

102 

10L75 


do .... 

103.25 

do .... 

101 

do .... 

102.5 

do .... 

101 

do  .... 

101.75 

do .... 

102 

do  .... 

101 

do  .... 

102 

do  .... 

101 

do  .... 

101 

do  .... 

102 

do  .... 

102 

do  .... 

101 

do  .... 

103 

do .... 

102 

do 

103 

do  .... 

100.5 

do 

100 

do  .... 

100.5 

do 

102 

do  ... . 

102.5 

do  .... 

102.5 

do  ..... 

102. 75 

do 

102 

do  .... 

102. 5 

do.... 

102 

do  .... 

102 

do  .... 

102. 75 

do  .... 

103.25 

Semsrks. 


Ii^eot«d  bTi>odennioftlly  }  dram  of  inocolftted  mlbiimen,  4th  gener* 


throagh  ft  tabe  preTiously  heated  to  redneas. 


Purple  apots  on  rump  aiid  tail ;  papules  and  flaques;  pniple  patchef 
on  the  hocks. 


Skin  has  many  hard  and  brownish  bla!ck  scabs  coTering  a  red 
slightly  depressed  surfacew 


Inoenlated  with  congested  intestine  of  rat  which  had  been  frozen 
orer  nighk 


Has  not  eaten  its  food. 

Pink  spots  on  skin;  black  omsts ;  dung  fetid. 

Porple  spots  on  romp  and  thighs. 

Ii^Jected  1  dram  saline  solution  with  rectal  bloody  muons  from  Iambi 
Tail  has  red  spots;  is  soaked  with  urine  and  fecea 


Purple  spots  on  ear^ 


Siitlblli  pig  killed  by  bleeding  February  18. 
Tongue,  especially  In  its  posterior  portion,  farrcd  of  a  brown  color. 
Stomach  and  intestiiiea :  Bore  little  evidence  of  change. 
Lymphatio  glands :  Pigmented. 

Liver:  Discolored  purple  patches,  and,  towards  t]^e  margin^  yellow! A  cjbaini])| 
Bile,  moderate  in  quanti^,  orange  bromou 


434         SSPOBT  OF  THE  COMMISSIONES  OF  AOBICULTUSS. 


Sjfleen :  Small— a  little  [inokered  at  the  edges. 

Kidneya :  Very  pale ;  lirni  aud  resistant,  as  if  they  had  undergone  filnoiiB  defSnera- 
Uon. 

Experiment  No.  9. 

Rat  killed  Febrnary  18,  1879. — Post-mortem  examination  immediately  after  death. 

Guttural  glandi :  Mottled  with  red  and  dark  lines.  Ingainal  glands  of  a  brownish 
red. 

Bight  lung :  Firm  and  gorged  with  blood.  Left  lung  nearly  uatoraL  LiTer  deeply 
mottled  with  purple. 

Spleen :  Exceiwivcly  large  and  gorged  with  blood. 

Kidneys :  Cortical  substance  of  a  very  dark  rod  :  iiKMlullary  substance,  pale. 

Sublumbar  lympliaiic  glands :  Enlarged  and  piguienled. 

Experiment  No.  10. 
•  White  male  pig. 


Dste. 

Hour. 

Temperature 
of  body. 

Bemarka. 

'   1879. 

•F. 

Yeb.    8 

0a.m... 

103.75 

4 

...cLo  .•■. 

103. 75 

5 

...do .... 

103.5 

6 

...do .... 

103.5 

7 

...do  ■••. 

102 

8 

...do ..«. 

104 

• 

...do  ■••. 

104.36 

10 

...do  a.*. 

104 

11 

...do .... 

103.75 

la 

...  UO  .  .  •  . 

103.25 

18 

...do .... 

103.25 

14 

...do .... 

103 

16 

...do  ..■• 

102.75 

16 

...do .... 

102.5 

17 

...do  .... 

102.25 

19 

...  do    .  •  a  . 

InocnlatM  to^av  with  the  conprested  and  reddened  lyaphattei^ndi 
and  congested  lan^s  of  a  rat  (No.  9)  which  showed  lealoiKa  oozre- 

^■^ 

• 

spond in fi;  to  those  of  the  swine  fever.  The  infecting  mittw  wezf 
inaertedin  a  pouch  formed  under  the  true  akla. 

SO 

...do  .... 

102.5 

21 

...do  .*.. 

102. 75 

22 

...do .... 

102.  5 

28 

...do  .**. 

102.  7.5 

24 

...do    m»»m 

102.75 

25 

...do  .... 

103 

It  rery  uneaay.    If  olaasea-like  exudation  on  eazt  and  lags. 

26 

...do  .... 

103.25 

27 

...do  ..*. 

103.  50 

28 

...do .... 

103.75 

Xxodation  Sncreaaed  and  extended  orer  nearly  th«  whole  body. 

Kar.    1 

...do .... 

103.25 

2 

. . .  do  .... 

102.75 

4 

...do .... 

102.5 

6 

...do  .... 

102.  ?5 

7 

...do  .... 

102.25 

XxndatiMi  dryinc  np. 

8 

...do  .... 

102 

, 

• 

...do  .... 

102.25 

Showa  much  uneaaineu. 

10 

...  do  .... 

102 

U 

...do  .... 

102.25 

Killed  by  bleeding  March  11. — Post-mortem  examination  immediately  after  dealh. 

Skin:  Inside  both  thighs  extending  down  to  the  hocks  are  discolored epote and 
)atches,  not  effaccablo  by  pressure.    The  molasses-like  exudation  on  thealdnuneady 
iry  on  the  body,  but  still  soft  and  unctuous  on  the  legs. 
'Xgestive  organs :  Tongue  healthy.    Guttural  lymphatio  glands  enlarged  and  pig- 

•  ""^ed. 

-^,nach:  Has  its  mucous  membrane  mottled  of  a  dark-purplish  brown  on  its  great 
- 1  /ature. 

,^^x».«.«fi;  Slightly  congested  in  its  upper  portion.    Remainder  of  the  imall  intes- 

•  ■  ^    ,^vov.at  n«>*piie8  of  slight  inflammation.    Ilio-caecal  valve  normal. 

^       '»'«^'  ^•'^oent  small  globular  elevations  like  enlarged  solitary  gland^. 

vi^.v*.  .*-     -'  mdant  in  the  colon. 

'^al  lymj.  ^«.(c  glands:  Of  a  deep  red,  almost  black.    Mesenterio  lymphatic 
r  ...arged  and  deeply  pigmented.    Sublumbar  lymphatio  glands  and  the  in- 

liiniioriv  enlarged  and  pigmented. 

^xcept  that  it  is  very  firm  an<^  nr-^^ered  along  ita  border. 
■'*chc8  of  purple  discolorat*'"    -'     •**"  -wm'Mjijp^v  •t  the 
i*i      •  Je  of  a  bright-yellowish  ^^.^^ 


K-y" 


.n. 
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Heart:  Empty.    Endocardium  of  left  yentricle  with  nnmeronB  dark  petechial  spots. 
Those  are  less  numerous  on  the  right  ventricle,  but  of  a  deep  purple  color. 
Lungs :  Present  petechial  spots  on  the  pleurje  and  bronchi. 
Parasites:  Five  ascarides  in  small  intestines;  one  hairheaded  worm  in  caecum. 

Experiment  No.  11. 

White  female  pig. 


Date. 

Hour. 

Temperature 
of  body. 

Semwka. 

187B. 

OF. 

reb.     3 

9a.m... 

103. 75 

4 

...  do 

103. 75 

5 

...do 

103 

6 

...do 

102.5 

7 

...do 

103.5 

8 

...do  .... 

103.  75 

9 

...  do  .... 

102.  75 

10 

. . . do  .... 

103 

Hm  been  in  rut  for  MTeral  dftjf. 

11 

..  do  .... 

103. 75 

12 

...do 

103 

13 

...do  .... 

102.5 

14 

...  do  .... 

102.75 

15 

...do  .... 

102.5 

16 

...  do  .... 

102.75 

17 

...do 

102.5 

18 

do  .... 

19 

...do 

Inocnlated  bypodermicany  with  a  tolntion  of  milk  and  plenriiio 
efTusion  of  sick  pifc  (both  boiled)  with  ammonia^  eoltlTated  in 

iaolation  apparatus  to  the  third  geueraAion. 

20 

...do  .... 

102.25 

21 

— do  .... 

102.25 

22 

...do 

102.  5 

23 

...do  .... 

102. 75 

24 

...do  .... 

102.5 

25 

a  •   >  UO     «  •  • • 

102.  75 

20 

...do  .... 

103 

27 

...do  .... 

103.25 

A  little  exudation  on  tha  tan. 

28 

...do  .... 

103.5 

Mar.    1 

...do  .... 

103.5 

Is  Tory  uneasy.    Paeviah  cnint. 

2 

...do 

103.25 

3 

. .  .do  .... 

4 

...do  .... 

ioi'is' 

5 

. .  .do  .... 

• 

6 

.. .do  .... 

ios'"* 

7 

...do  .... 

103.5 

8 

...  do  .... 

103.5 

9 

...do  .... 

103.25 

10 

...do  .... 

103.25 

■ 

11 

...do  .... 

103.25 

13 

. . .00  .... 

KiUadbybleedinc. 

• 

Po8t-mortent  examination  immediately  after  death. 

Skin :  A  few  purple  discolorations  on  the  inner  side  of  the  hocks.  The  molasaeih 
like  exudation  has  dried  up  into  a  black  incrustation. 

Digestive  organe :  Mouth  and  connections  normaL 

Cruttural  lymphatic  glands:  Slightly  pigmented. 

Stomach :  Has  several  extensive  dark-reddish  patches  on  the  mucous  membrane  cov- 
ering the  great  curvature,  shading  off  with  bright  red  at  the  margins. 

Duodenum :  Congested  along  the  mar^ns  of  the  folds  of  miucous  membrane  with 
patches  of  bright-red  punctiform  petechie. 

Jejunum  and  ileum :  Congested  along  the  folds  of  mucous  membrane,  especially  in  the 
middle  part  of  its  course,    liear  the  ilio-csecal  valve  are  bright-red  punctiform  petechi». 

Duodenal  lymphatic  glands:  Of  a  dark-red  hue,  almost  black.  Anterior  meaenteria 
glands  are  deeply  pigmented,  and  in  many  cases  of  a  deep  red. 

Large  intestine:  Has  follicles  enlarged.  These  are  especially  nomeroos  in  the  colon. 
The  rectum  bears  patches  of  congestion  and  the  lymphatic  glands  a^acent  are  of  a 
deep  red. 

Spleen :  Small  and  firm,  ridged  or  puckered  at  its  free  border.   Not  gorged  with  blood. 

Liver :  Firm,  nearly  normal.    Gail  bladder  filled  with  a  bright,  yellowish-green  bile. 

Kidneys :  Nearly  healthy.  Medullary  substance  a  little  more  highly  colored  than 
natural. 

Lungs :  Normal.     Contains  two  lung  worms. 

Prepectoral  lymphatic  glands  :  Slightly  pigmented. 

Right  inguinal  glands:  Of  a  deep  red.    Left  the  seat  of  grayish  pigmentation. 

Heart :  Left  ventricle  deeply  discolored  internally  by  ineffaceable  deep  purple  and 
crimson  stains.    Right  ventricle  normal.    Bight  auricle  contains  a  large  clot. 

Intestinal  parasites :  One  asoaris  in  jejonom  ^  four  ^oocephali  in  cseoom. 
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CONTAGIOUS     PLEURO- PNEUMONIA     OR    LUNG- 
PLAGUE  OF  CATTLE. 

Prof.  James  Law,  V.  S.,  of  Coniell  University,  Kew  York,  has  issued 
a  valuable  work  of  about  one  hundred  pages,  entitled  "The  lung-plague 
of  cattle — contagious  pleuro-pneumonia."  This  work  is  all  the  more  val- 
uable from  the  recent  experience  of  Dr.  Law  in  the  treatment  of  this 
disease,  for  it  will  be  remembered  by  many  of  the  readers  of  this  brief 
review  that  he  was  last  spring  appointed  by  the  governor  of  New  York 
to  act  as  chief  of  a  commission  of  veterinarians  to  assist  the  State  aatho^ 
ities  in  devising  and  carrying  out  such  measures  as  it  was  hoped  woidd 
result  in  the  complete  suppression  of  this  deadly  malady  among  the  cat- 
tle of  that  State.  He  states  many  facts  connected  with  the  history  of 
the  disease  in  this  country  not  heretofore  generally  known,  and  also  co^ 
rects  some  errors  and  misapprehensions  touching  tiie  disease  itself  which 
English  veterinarians  have  fallen  into.  He  says  fliat  the  name  of  the 
disease  {pleuro-pneumonia)  has  been  largely  misapprehended  by  the 
medical  mind,  and  that  there  is  no  proof  that  the  malady,  like  other 
imfiammations  of  the  organs  within  the  chest,  is  caused  by  exposoie, 
inclement  weather,  changes  of  climate  or  season,  imp^ect  ventilation, 
&c.  Other  names  have  been,  at  different  times,  employed;  for  instance, 
Peripneumoniaj  Peripneumonia  pecorum  enzootica  or  epizoottcOj  Peripne^ 
mania  exvdativa  enzootica  or  contagiosa^  PeHpnewnwnia  pecorum  epizoaUeti 
typhosaj  PleurO'pneuinonia  interlobularia  extidativaj  Pneumonia  oatarrkdlii 
gastrica  astheriica,  Pleuritis  rheumati<ia-exudativa.  But  Dr.  Law  regards 
all  of  these  terms  as  objectionable,  and  says  if  the  term  contagious  {con- 
tagiosa) be  added  to  any  of  these  deiinitions  it  only  removes  the  diffi- 
culty a  short  step,  ^4br  the  physician  still  concludes  that  the  oflGection 
is  due  to  local  or  general  causes,  and  that  if  it  arises  in  one  animal  under 
such  circumstances  it  may  in  one  million,  subject  to  the  same  conditions; 
that  its  general  prevalence,  at  any  time  or  place,  may  bb  altogether  doe 
to  the  environment,  and  that  the  doctrine  of  contagion  is  either  founded 
on  insudffiicient  data  or  true  only  in  a  restricted  sense  and  entirely  sub- 
sidiary to  the  generally  acting  causes.  But  the  malady,  aa  known  to 
veterinarians  of  to-day,  is  always  and  only  the  result  of  contagion  or 
infection."  Therefore,  a  name  better  adapted  to  set  forth  the  character 
of  the  disease  without  the  risk  of  misleading  should  be  chosen,  and  fi» 
this  reason  Dr.  Law  has  adopted  that  of  contagious  lung-plague  of  cattle^ 
the  new  counterpaiii  of  the  LungenseucJic,  by  which  it  haa  long  been 
known  in  Germany.  He  regards  the  old  tcvmj  jyulmonary  murrain^  bb 
equally  good.  The  German  Lungemeuche  is  especially  apposite,  the  real 
meaning  being  lung  contagion^  which  conveys  the  idea  t)f  transmissiim 
by  contagion  only.  He  therefore  gives,  as  a  deiinition  of  the  malady,  a 
specific  contagious  disease  peculiar  to  ciittlc,  and  manifested  by  a  long 
])eriod  of  incubation  (ten  days  to  three  months)  by  a  slow,  insidious 
onset,  by  a  low  type  of  fever,  and  by  the  occurrence  of  inflammation  in 
tlie  nir  passages,  lungs,  and  their  oovorings,  with  an  extensive  exnda- 
tion  into  lungs  and  pleurae. 

-.\ffcr  red  tin  2:  the  history-  of  the  malady  in  the  Old  World,  in  which 
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the  statement  is  made  that  Great  Britain  alone  has  lost  not  less  than 
$10,000,000  per  annum  by  the  ravages  of  the  disease  since  the  year  1842, 
the  following  brief  history  of  its  invasion  and  continous  existence  in  this 
country  is  given: 

Into  Brooklyn^  LoDjnf  Island  (New  York),  it  was  introdnced  in  1843  in  the  system  of 
a  ship  cow,  purchased  by  Peter  Dunn  from  the  captain  of  an  English  vessel.  From 
Dunnes  herd  it  spread  to  others  adjacent  and  speedily  infected  the  whole  west  end  of 
the  island,  as  will  be  noticed  later  at  greater  length. 

Into  Massachusetts  the  plague  was  introduced  on  the  23d  of  July,  1859,  in  the  bodies 
of  four  Dutch  cows,  imported  by  Winthrop  W.  Chenery,  of  Belmont,  near  Boston. 
These  cows  were  procured  from  Purmerend  and  the  Beemster,  and  were  kept  in  stables 
for  several  days  at  the  port  of  Rotterdam,  an  infected  city,  before  being  put  on  board 
the  vessel.  They  were  shipped  April  6,  passed  forty-seven  days  at  sea,  and  were  iU 
during  the  last  twenty  days,  one  of  the  number  having  been  anable  to  stand.  On 
landing,  two  were  able  to  walk  to  the  farm,  while  the  other  two  had  to  be  carried  in 
wagons.  The  worst  cow  was  killed  May  3i,  and  the  second  died  June  2;  the  third 
did  weU  till  .Tune  20,  when  she  was  severely  attacked  and  died  in  ten  days  |  the  fourth 
recovered.  On  August  20  another  cow,  imported  in  1852,  sickened  and  died  in  a  few 
days,  and  others  followed  in  rapid  succession.  In  the  urst  week  of  September,  Mr. 
Chenery  isolated  his  herd,  and  declined  all  offers  to  purchase,  being  now  convinced 
that  he  was  dealing  with  the  bovine  lung-plaoue  of  Europe. 

Unfortxmately,  on  June  23,  he  had  sold  three  calves  to  Curtis  Stoddard,  of  North 
Brookfield,  Worcester  County,  one  of  which  was  noticed  to  be  sick  on  the  way  to 
Curtis'  farm.  Several  days  later  Leonard  Stoddard  (father  of  Curtis)  took  this  calf  to 
his  farm  to  cure  it,  and  kept  it  in  his  bam  with  forty  cattle  for  four  days,  when  he 
returned  it  to  his  son.  It  died  August  20.  Curtis  Stoddard  lost  no  more  nntil  No- 
vember 1,  when  ho  sold  eleven  young  cattle  to  as  many  different  purchasers,  and 
wherever  these  went  the  disease*  was  developed.  In  one  case  more  than  200  cattle 
were  infected  by  one  of  these  Stoddard  lieifora.  Of  the  nine  cattle  which  he  retained 
seven  were  killed  and  found  to  be  badly  diseased. 

An  ox  of  L.  Stoddard's  sickened  two  weeks  after  he  had  returned  the  diseased  calf 
to  his  son,  and  soon  die<l.  Two  weeks  lat«r  a  second  was  taken  sick  and  died  ;  then 
a  dozen  in  rapid  succession.  From  this  herd  were  affected  those  of  the  foUowing: 
Messrs.  Needham,  Woods,  01mst«d,  and  Huntingdon.  Olmsted  sold  a  yoke  of  oxen 
to  Doane,  who  lent  them  to  assist  with  twenty-three  yoke  of  cattle  in  removing  a 
building  in  North  Brookfield.  These  belonged  to  eleven  different  herds,  all  of  which 
were  thereby  infected. 

This  will  suffice  to  show  how  the  disease  was  disseminated.  In  the  next  four  years 
it  was  found  in  herds  in  the  following  towns :  Milton.  Dorchester,  Quincy,  Lincoln, 
Ashby,  Roxborough,  Lexington,  Waltham,  Hingham,£ast  Marshfield,  Sherbom,  Do- 
ver, Halliston,  Ashland,  Natick,  Northborongh,  Chelmsford^  Dedham,  and  Nahant, 
and  on  Deer  Island. 

By  the  spring  of  1860  the  State  had  been  aroused  to  it«  danger,  and  in  Ajiril  an  act 
was  passed  *  Ho  provide  for  the  extirpation  of  the  disease  oaUed  plenro-pnenmonia 
among  cattle,''  which  empowered  the  commissioners  to  kiU  aU  cattle  in  herds  where 
the  disease  was  known  or  suspected  to  exist.  With  various  intervals  this  and  sncceed- 
ing  commissions  were  kept  in  existence  for  six  years,  and  the  last  remnants  of  the  ph^^e. 
having  been  extin(]niished,  the  last  resigned  definitely  in  1866.  The  records  show 
that  1,164  cattle  were  slaughtered  by  orders  of  the  commissioners,  in  addition  to  others 
disposed  of  by  the  selectmen  of  the  different  towns  in  1863,  when  the  commission  was 
temporarily  suspended.  The  money  disbursed  by  the  Stato  was  |67,511.07,  .and  by 
the  infected  towns  $10,000,  making  a  ^and  total  of  $77^11.07,  in  addition  to  all  losses 
by  deaths  from  the  plague,  depreciation,  &o.  Dr.  E.  F.  Thayer,  Newtown,  was  the 
professional  commissioner  who  brought  this  work  to  a  successful  end. 

An  importation  into  New  Jersey  m  1847  is  recorded,  to  check  which  the  importer, 
Mr.  Richardson,  is  said  to  have  slaughtered  his  whole  nerd,  valued  at  $10,000,  for  the 
good  of  the  State.  Unfortunately,  all  New  Jersey  men  were  not  so  public  spirited,  and 
subsequently  importations  frx)m  New  York  and  mayhap  also  from  Europe  have  since 
spread  this  pestilence  widely  over  the  State.  From  New  Jersey  it  spread  to  Pennsyl- 
vania and  Delaw.'tre,  and  thence  to  Maryland,  District  of  Columbia,  and  Virginia,  in 
all  of  which  it  still  prevails. 

Of  the  progress  of  the  disease  southward  from  New  York  the  records  are  somewhat 
imperfect,  yet  sufficient  to  show  a  steady  advance.  Robert  Jennings  records  its  exist- 
ence in  Camden  and  Gloucester  Counties,  New  Jersey,  in  1859,  and  its  introduction  into 
Philadelphia  in  1860.  It  spread  to  "  The  Neck,''  in  the  southern  part  of  the  county, 
killing  from  30  to  50  per  cent,  of  infected  herds,  and  spread  in  1861  into  Delaware  and 
into  Burlington  County,  New  Jersey.    In  1868  Mr.  Martin  Goldsboiongh  assaied  Fto- 
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fsflSOT  Gamgee  of  the  extensive  prevalence  of  the  dlBcaee  in  Maiyland,  ixiiSwtioB  lisvbf 

b4)eii  introduced  Ly  cattle  from  tli«  Pliiladolpbia  market.  The  profaMor  pCBHoaOf 
traced  the  disease  in  New  Jersey,  I'ounsylvaiiia,  Maryland,  District  of  Columhia)  aai 
Virynnia,  and  makes  the  following  assertions: 

''That  the  Inng  plague  in  cattle  exists  on  Long  Island,  where  it  haa  pnraPed  fa 
many  years ;  that  it  is  not  uncommon  in  New  Jersey ;  has  at  various  timea  existed  in 
Kew  York  State ;  continues  to  be  very  prevalent  in  several  countiea  of  Pemi^lvaiiiay 
especially  in  Delaware  and  Bucks;  has  injured  the  farmers  of  Marylandy  the  dairy- 
men around  Washington,  D.  C,  and  has  penetrated  into  Yirfrinia." 

He  adds  a  table  comx)iled  by  Mr.  O.  Reid,  Ingleside  farm,  Wai^ingtoo.  D.  C 


ing  that  in  an  average  of  471  c(»ws,  kept  in  Washington  and  vicinitv,  19o  had  oM  ef 
lung  plague  since  its  introduction ;  a9  head  peiished  in  ItiCd and  16  in  18G9,  up  to4att 
of  report. 

More  recently  illnstratious  of  the  existence  of  the  disease  in  these  Sttttea  hxtB  beta 
frequent,  and  among  comparatively  recent  cases  the  author  haa  been  conanlted  eon- 
ceming  a  hi^h  class  Jersey  benl  near  Burlington,  N.  J.,  in  1877,  and  a  h«rd  of  Is* 
ported  Ayrshu-es  iu  Statt^n  Island  later  in  the  same  year. 

In  1878,  the  town  of  Clinton,  N.  J.,  was  invaded,  the  infection  coming  tfaronghaaofV 
that  had  strayed  for  some  dayn  in  New  York  City.  This  was  alleged  to  be  an  Oia» 
eow,  bat  had  strayed  long  enough  iu  New  York  to  have  contracted  the  affeotioii. 

After  showing  that  the  disease  is  a  pnrely  contagions  malady,  and 
cannot  arise  fipontaneously^  Dr.  Law  gives  theVoUowing  brief  histoiT  of 
the  introduction,  progress,  and  continual  presence  of  the  aifectiQii  unoo 
its  introduction  among  the  cattle  in  and  near  the  city  of  fTew  York. 

From  different  old  residents  (including  Wm.  Gredd^s,  of  BrooUyn,  and 
Hugh  T.  Meakim,  of  Flushing)  who  were  in  the  milk  business  inBiDok- 
lyn  at  the  time  of  the  importation,  the  following  ikcts  have  been  obtained: 


The  first  cow  was  introduced  from  England,  on  the  ship  Washington,  in  1843,  and 

pnrchased  by  Peter  Duim,  a  milkman,  who  kept  his  cows  in  a  stable  near  SoathFontT. 
This  cow  soon  sickened  and  died,  and  infected  the  rest  of  his  cows.  FromthiatM 
disease  was  sp<>edily  conveyed  into  the  gr^at  distilleiy  stables  of  John  D.  Hinton,  atlte 
foot  of  Four  oil  strefst,  and  into  the  Skillniau-stroetstAblcs,  Brooklyn,  thiongh  whidl 
my  informant,  Fletcher,  showed  the  Massachusetts  commission  in  1862.  In  thialanf 
period  of  nineteen  veal's,  the  phigue  had  prevailed  uninterruptedly  in  the  SkiUiuii- 
street  stables,  and  the  commissioner  reported  that  they '^ found  some  aiokwithtka 
acute  disease,"  and  having  killed  and  examined  one  in  the  last  stageaof  the 
tion,  stated  that  it  showed  a  typical  case  of  the  same  malady  which  exiated  in 
chusetts. 

As  dealers  found  it  profitable  to  purchase  cheap  cows  out  of  infected  herdiLi 
retail  them  at  a  round  price,  the  malady  was  soon  spread  over  Brooklyn  and  XTewx* 
City.    One  or  two  cases  will  enable  us' to  trace  one  unbroken  chain  of  infaotiloii  divwii 
to  the  present  time. 

In  1841),  William  Meakim,  of  Bush  wick.  Long  Island  (New  York),  kept  a  Iwrca  dahy. 

and  employed  a  man  with  a  yoke  of  oxen  in  drawing  grain  from  tl^  New  Yock  ana 

Brooklyn  distilleries.    A  milkman  on  the  way,  who  had  lunff  fever  in  hiaherd, 

auaded  the  man  to  use  his  oxen  in  drawing  a  dead  cow  out  of  hia  stable.    Soon 

the  oxen  sickened  and  died ;  and  the  disease  extending  to  his  dairv  oowa,  Mr.  ] 

lost  forty  head  in  the  sliort  space  of  throe  months.    The  stables  having  thaa 

infected,  Mr.  Meakim  contiiuu'd  to  lose  from  six  to  ten  cows  yearly  for  uie  aneoaediac 

(.wenty  years,  or  as  long  as  he  ke])t  in  the  milk  business.    This,  which  ia  bnt  <ni8  i&- 

**^^^nce  out  of  a  hundred,  covers  fifteen  years  of  the  plague  in  the  Skillman  atahlrii^ 

tud  brings  the  record  down  to  l^'O.     It  will  be  observ^ed  that  this  was  the  first  ooev> 

"ence  of  any  such  sickness  in  Mr.  Mcakim's  herd;  it  commenced|  not  ft^wong  tba 

M)ws  cooped  up  in  hot  builrlinixs  and  heavily  le<l  on  swill,  but  in  the  oxen  thftrt  wen 

almost  constantly  in  the  open  air,  but  which  had  lieen  brought  in  contact  witli  a  daad 

-.nd  infected  cow ;  the  infection  of  the  cows  followed,  and  for  twenty  long  yean BD 

»^sh  cow  could  bo  brought  into  these  stables  with  impunity. 

^r.  Bothgate,  Fordhum  av(;nne  and  Seventeenth  street,  New  York,  infonned  va  tbafc 

lenty  years  ago  (l8o9)  his  father  kept  a  herd  of  Jerseys,  which  oontraoted  the  dia* 

"•se  by  ox])osure  to  sick  animals,  and  that  all  efforts  to  get  rid  of  it  fiftiled)  until  whrn, 
-^v'oral  years  later,  the  bams  were  burned  down.   The  devouring  element  aeeuvad  wtel 
^*^  skill  of  the  owner  had  failed  to  accomplish — a  thorough  disinfection. 
A)r  soiT'^  time  so  prevalent  was  the  disease  that  Dr.  Bothgate  did  not  daie  to  torn 

*  *at^ii    ^n^  in  the  tields.  lest  they  s^^'^n]'^  ^>e  infected  by  contact  with  cattle  0var  tka 
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has  bnon  constantly  in  many  of  the  dairies  aronnd  him.    This  hridges  over  the  time 
from  tlio  Sivillnmii-Htn'rt  mid  Monkim  cases  down  to  tho  pr^ent  day. 

Twrnty  y*Mn-s  a;r()  (l"''''t>)  Mr.  IJonjamin  Alboitivon,  Qiuhmis,  Qiioens  Coanty,  Lone 
lRlan<l  (Now  York).  ]ninliaMMl  four  cows  ont  of  a  Herkimer-Couuty  herd  which  haa 
got  l)»'lat*'d  an«l  luid  Ih'ou  kept  over  ni^ht  in  a  stable  in  Sixth  street,  New  York,  where 
the  caMle  maiUot  llirn  was.  These  cows  sickened  with  hi nj^  fever  and  infected  his 
hir»5*»  l)t'rd  of  100  luad,  '2\)  of  wliich  died  in  rapid  snccession  and  19  more  slowly.  He 
was  left  witli  bnt  <>U  lieatl  out  of  a  henl,  after  the  pnrchaso  of  the  four,  of  104  ani- 
mals, and  bonorably  dtM-liued  to  S4dl  the  Kurvivors  at  hi|^h  ])rices  to  his  unsusiiectiug 
neighbors,  but  sohl  a  number  at  half  ^nic^;  to  a  Brooklyn  milkman,  who  already  had  thb 
dis»'ase  in  his  herd  ami  knew  all  the  circumstances. 

Twelve  years  a «;()  (l"ivi7)  Lawrence  Ansert,  Broadway  and  Ridge  Street,  Astoria, 
(Now  York),  bouijht  of  a  dcah^r  two  cows,  which  soon  aft*;r  sickened  and  died,  and 
iufcM'teil  the  remainder  of  his  lierd  of  Iri.  Eight  of  them  died  of  the  disease,  and  he 
fattened  and  killcMi  the  rumaiuing  ten,  and  began  anew  with  fresh  premiBes  and  stock, 
lie  has  lost  u(me  since. 

The  next  case,  like  the  last,  affords  a  most  instmctiTe  conti'ast  to  the  fint  two,  as 
showing  how  the  dis<'a,se  may  be  {KTmanently  eradicated  by  pro}>ersecluBioii.  In  1872, 
>Yauk  Devine,  of  Old  J-'arm-Uonse  Hotel,  West  Chester,  porcha.sed  from  adealer  a  cow 
whicli  soon  sickened  and  died.  The  disease  extended  to  the  rest  of  his  h^ral,  and  in 
seven  mouths  he  lost  thirty-six  cows.  He  appreciated  the  danger  of  contagion,  and 
began  again  with  r.«»wsrork,  keeping  them  rigidly  apart  from  the  infected  beasts  and^ 
premises,  and  from  that  time  onward  avoided  all  dealers  and  bred  his  own  stock,  with' 
the  happy  result  tiiat  in  the  last  six  years  he  hail  not  liad  a  single  case  of  lung  f»veir 
in  his  herd. 

The  virulence  and  infectious  nature  of  the  disease  does  not  seem  to 
have  been  lessened  by  it^  transplantation  to  this  country.  Many  in- 
stances are  given  whicli  show  conclusively  that  it  is  equally  as  fiatal  to- 
day in  those  localities  in  the  United  States  in  which  it  exists  as  it  is  in 
its"  home  in  the  far  ea^st,  or  in  those  nations  of  Europe  which  it  has  in- 
vaded. Speaking  of  the  contagious  and  infectious  nature  of  the  inahidy, 
Dr.  Law  says : 

No  one  who  has  studied  the  plappie  in  Europe  can  truthfully  claim  that  it  is  less  in- 
fectious here  than  in  the  Old  World.  What  misleads  many  is,  that  during  the  cooler 
st*ason  many  of  the  east's  assume  a  sub-acute  ty|>e,  and  others  subside  into  a  ohronio 
form  with  a  mass  of  infecting  material  (dead  lung)  encysted  in  the  chest,  hnt  nnat- 
t<;nded  by  acute  symiitoms.  But  this  feature  of  the  disease  renders  it  incomparably 
more  insirlious  and  <):in^en)us  than  in  countries  where  the  symptoms  are  so  much  more 
severe,  that  even  tlu^  owners  are  roused  at  once  to  measures  of  prevention.  In  mod- 
erating tlio  violencii  of  its  action,  the  disease  does  not  part  with  its  infecting  qnalitiea, 
but  only  diti'uscs  them  the  more  subtiloly  in  proportion  as  On  true  nature  is  liable  to 
be  overiooki'd.  A  main  reason  why  unobservant  people  fail  at  first  sight  to  see  that 
the  lung  fever  is  contii<riou3  is,  that  the  seekls  lie  so  long  dormant  in  the  system.  A 
beast  purcliased  in  October  piisses  a  bad  winter,  and  dies  in  February,  after  having 
Infected  several  others,  ^^he  has  had  a  long  period  of  inoubatiotif  and  wlien  the  diaeaae 
Hupervenos  actively,  she  has  passed  through  a  chronic  form  of  illness,  so  that  when 
others  sicken,  jx'ojde  fail  to  connect  the  new  cases  with  the  infected  purchase.  Then, 
again,  in  an  ordinary  herd  of  10  or  tiO  head  the  deaths  do  not  follow  in  rapid  ancoes- 
sion,  but  at  intervals  of  a  foitnight,  a  month,  or  even  more,  and  those  nnaoqnainted 
with  the  nature  of  the  diseaiio  suppose  that  it  cannot  be  iufectioua,  or  all  would  b« 
prostrated  at  once.  . 

Tlie  disease  may  be  communicated  by  immediate  contact,  through  the 
atmosphere  for  some  considerable  distance,  by  tJie  inhalation  of  pulmo- 
nary exudation  Miien  placed  in  the  nostrils,  from  impregnated  clothing 
of  attendants,  throii^^^h  infected  buildings,  infected  manure,  infectetl 
pastures,  infected  fodder,  &;c.  Healthy  cattle  have  been  contaminated 
after  beiiif::  lodged  in  stables  that  were  occupied  by  diseased  ones  three 
or  four  months  previously.  Hay  spoiled  by  sick  cattle  has  induced  the 
disease  after  a  long  ])eriod,  and  pastures  grazed  upon  three  montiis  be- 
fore have  infe(!teil  healthy  stock.  The  desh  of  diseased  animals  has  also 
conveyed  the  malady  5  and  it  is  recorded  by  Fleming  that  the  contagion 
from  cattle  buried  in  the  ground  infected  others  SO  or  60  feet  distant. 
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There  seems  to  be  mueli  difference  of  opinion  with  regard  fx>  the  power 
of  the  viros  to  resist  ordinary  destractive  ioflaences.  Under  ordinaij 
circnmstances,  it  will  be  preserved  longest  where  it  has  been  dried  np 
and  covered  firom  the  free  access  of  the  air.  In  close  stables  and  build- 
ings having  rotten  wood-work,  or  deep  dast-fiUed  cracks  in  the  masoniy, 
and  in  those  with  a  closed  space  beneath  a  wooden  floor,  it  clings  vitid 
the  greatest  tenacity.  Again,  in  baildings  which  contain  piles  of  lorn- 
ber,  litter,  hay,  fodder,  or  clothing,  the  virus  is  covered  np,  secreted, 
and  preserved  for  a  inach  longer  period  than  if  left  quite  empty.  In 
such  cases  it  is  preserved  as  it  is  in  woolen  or  other  te^rtdle  fkbncs  when 
carried  firom  place  to  place  in  the  clothing  of  human  beings.  Ascanied 
through  the  air  the  distance  at  which  the  virus  retains  its  infecting 
properties  varies  much  with  varying  conditions.  Dr.  Law  states  that 
he  has  seen  a  sick  herd  separated  from  a  healthy  one  by  not  more  tiian 
fifteen  yards  and  a  moderately  close  board  fence  of  7  feet  high,  and  in 
the  absence  of  all  intercommunication  of  attendants,  the  ex^^sed  berd 
kept  perfectly  sound  for  six  months  in  succession.  At  other  times  in- 
fection will  take  place  at  much  greater  distances  without  any  faMfwn 
means  of  conveyance  on  solid  objects.  Boll  quotes  50  to  100  feet^  whOe 
others  claim  to  have  laiown  infection  transmitted  a  distance  of  fiom  200 
to  300  feet.  But  the  author  questions  whether,  in  such  cases,  the  viras 
had  not  been  dried  up  on  light  objects,  like  feathers,  paper^  8traW|  or 
hay,  which  could  be  borne  on  the  wind. 

Because  the  lesions  are  concentrated  in  the  lungs,  and  be|^  with 
cloudiness  and  swelling  of  the  smaller  air  tubes  and  surrounding  con- 
nective tissues,  the  presumption  is  favored  that  the  virus  is  nsnidlf 
taken  in  with  the  air  breathed.  It>s  progress  and  the  results  of  idl  at- 
tempts at  inoculation  would  seem  to  confirm  this.  The  exndation  into 
the  interlobular  tissue,  the  congestion  of  the  lung  tissue  itself^  and  the 
implication  of  the  lung  covering,  are  regarded  as  secondary  phenomena, 
or,  in  other  words^  the  disease  begins  where  the  inspired  air  most  lodige 
the  germs.  The  inoculation  of  the  virulent  lung  products  on  distant 
parts  of  the  body  transfers  the  seat  of  the  disease  to  the  point  inocu- 
lated, and  in  such  cases  the  lesions  of  the  lungs  are  not  observed,  or  at 
least  are  not  greatly  marked. 

A  diseased  animal  is  more  likely  to  infect  a  healthy  one  at  that  i>6riod 
when  the  fever  runs  highest  and  the  lung  is  being  loaded  with  the  mor 
bid  exudation.  Proof  appears  to  be  wanting  as  to  the  infecting  nature 
of  the  affection  during  the  incubation  stage,  but  it  must  not  be  inferred 
that  with  the  subsidence  of  the  fever  the  danger  is  removed.  It  is  a 
matter  of  frequent  observation  that  animals  which  have  passed  through 
the  fever,  and  are  again  thriving  well  and  giving  a  finee  supply  of  m^ 
and  to  ordinary  observers  appear  in  perfect  health,  retain  tiie  power  of 
ttensmitting  the  disease  to  others.  This  may  continue  for  threei  six, 
nine,  twelve,  or,  according  to  some,  even  fifteen  months  after  all  signs  of 
acute  illness  have  disappeared. 

The  number  of  animals  infected  by  contact  or  exposure  to  the  conta- 
gion is  somewhat  irregular,  as  is  also  the  virulence  and  fetality  of  the 
disease.  The  French  commission  of  1849  found  that  of  20  healthy  ani- 
mals exposed  to  infection  10  contracted  the  disease,  10  of  them  severely- 
Dr.  Lindley  gives  examples  from  his  South  African  experience  in  which 
whole  herds  of  80, 130,  and  even  of  several  hundred  died  without  excep- 
tion, showing  that  in  warm  climates  the  mortality  is  greatest.  Dr.  Law 
found  the  disease  much  more  virulent  and  tatal  during  the  hot  sommer 
months  in  New  York,  and  says  that  during  the  winter  season  it  is  far 
less  violent  in  its  manifestations^  and  a  great  number  of  animals  veaistib 
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Lung  plague  (pleura-pneumonia)  confines  its  ravages  entirely  to  the 
bovine  genus,  and  no  race,  breed,  or  age  is  exempt  from  its  attacks. 
Sex  gives  no  immunity ;  bulls  suffer  as  much  as  cows  5  and  oxen  and 
calves,  if  equally  exposed,  famish  no  fewer  victims  than  bulls  and  cows. 

As  in  rinderi)est,  measles,  scarlatina,  and  the  different  forms  of  vari- 
ola, an  animal  once  afflicted  with  lung  plague  is  usually  exempt  or  im- 
pervious to  a  second  attack.  Only  occasional  instances  are  given  where 
an  animal  has  suffered  from  a  second  attack.  The  losses  caused  by  the 
plague  ranges  all  the  way  from  2  to  63  per  cent,  of  all  the  animals  in 
the  country  or  locality  in  which  it  prevails,  the  losses  varying  according 
to  climate,  surroundings,  condition  of  stock,  &c. 

The  period  of  latency,  that  is,  the  time  that  elapses  between  the  re- 
ceiving of  the  germs  into  the  system  and  the  manifestation  of  the  first 
symptoQ|s  of  the  disease,  varies  greatly.  Veterinarians  differ  as  to  their 
experience  and  statements,  and  set  this  period  at  from  five  days  to  three 
months.  Dr.  Law  has  seen  cases  in  which  cattle  have  passed  three  or 
four  months  after  the  purchase  in  poor  health,  yet  without  cough  or  any 
other  diagnostic  symptom,  and  at  the  end  of  tiiat  time  have  shown  all 
the  symptoms  of  the  lung  plague.  It  is  this  long  period  of  latency  that 
renders  the  disease  so  dangerous.  An  infected  animal  may  be  carried 
half  way  round  the  world  before  the  symptoms  of  the  matedy  become 
suf&ciently  violent  to  attract  attention,  and  yet  all  this  time  it  may  have 
been  scattering  the  seeds  of  the  disease  &r  and  wide.  The  avera^ 
period  in  inoculated  cases  is  nine  days,  though  it  may  appear  as  early 
as  the  fifth,  or  it  may  be  delayed  till  the  thirtietii  or  fortietli  day.  Li 
the  experimental  transmission  of  the  disease  by  cohabitation,  under  the 
French  commission,  a  cough  (the  earliest  symptom)  appeared  from  the 
sixth  to  the  thirty-second  day,  and  sometimes  continued  for  montiiSy 
though  no  acute  disease  supervened*  Hot  climates  and  seasons  abridge 
the  period  of  latency,  as  ^e  disease  has  been  found  to  develop  more 
rapidly  in  summer  than  in  winter,  and  in  the  South  than  in  tiie  North. 
A  febrile  condition  of  the  system  also  favors  its  rapid  development.  Of 
the  symptoms  of  the  disease,  Dr.  Law  says : 

These  vary  in  difierent  conntries,  latitudes,  seaBOiiB,  altitades,  races  of  animals,  and 
individuals.  They  are,  caeteria  paribus,  more  seveTe  in  hot  latitudes,  oountries,  and 
seasons,  than  in  the  cold ;  in  the  higher  altitudes  thei^  are  mUder  than  on  the  plains ; 
in  certain  small  or  dwarfed  animals,  with  a  spare  habit  of  body^  like  Brittanies,  they 
appear  to  be  less  violent  than  in  the  large,  pmegmatic,  heavy-milkine,  or  obese  short- 
horn Ayrsbires  and  Dutch.  A  newly-ime<}ted  race  of  cattle  m  a  new^-infeoted  coun- 
try siiA'er  mnch  more  severely  than  those  of  a  land  where  the  plague  has  prevaUed 
for  ages;  and  finally  certain  individuals,  without  any  appreciable  cause,  nave  the 
disease  in  a  much  more  violent  form  than  others  which  stand  by  them  in  precisely  the 
eame  conditions. 

Sometimes  the  disease  shows  itself  abruntly  with  great  violence  and  without  any 
appreciable  premonitoi^  symptoms,  resembling  in  this  the  most  acute  type  of  ordinary 
broncho-pnenmonia.  This,  however,  is  mostly  in  connection  with  some  aotivelv 
exciting  canse,  such  as  exposure  to  inclement  weather,  parturition,  oventoddng  with 
milk,  heat,  &c. 

Far  more  commonly  the  symptoms  come  on  most  insidiously,  and  for  a  time  are  the 
opposite  of  alarming.  For  some  days,  and  quite  frequently  for  a  fortnight,  a  month 
or  more^  a  slight  cough  is  heard  at  rare  intervals.  It  may  be  hMffd  only  when  the 
animal  iirst  rises,  when  it  leaves  the  stable,  or  when  it  drinks  o(fld  water,  and  hence 
attracts  little  or  no  attention.  The  cough  is  usuaUy  small,  weak,  short  and  husky, 
but  somewhat  painful  and  attended  by  some  archingof  the  back,  an  extension  of  the 
head  npon  the  neck,  and  protrusion  of  the  tongue.  This  may  continue  for  weeks 
without  any  noticeable  deviation  from  the  natural  temperaturej^pulse,  or  breathing, 
and  without  any  impairment  of  appetite,' rmnination,  or  coat.  Tne  lungs  are  as  reso- 
nant to  percussion  as  in  health,  and  auscultation  detects  slight  changes  only,  perhaps 
an  unduly  lond  blowing  sound  behind  the  middle  of  t^e  shoulder,  or  more  commonly 
an  occasional  slight  mucus  rattle,  or  a  transient  wheeze.    In  aome  caaea  iha  d1ssn» 
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never  adyances  fnrther^  and  its  tme  nature  is  to  be  recognized  only  by  fhe  fact  tiiat 

it  shows  itself  in  an  inU'ctcd  herd  or  on  infected  premises,  and  that  the  victim  pioriei 
dangerously  infecting  to  healthly  aninialH  in  nn infected  localities.  It  may  be  likeoed 
to  those  mild  cases  of  scarlatina  which  are  represented  by  sore  throat  only,  or  to  tin 
modified  variola  known  as  chicken-pox. 

In  the  majority  of  cases,  however,  the  disease  advances  a  step  further.  The  animil 
becomes  some  what  dull,  more  slugglish  than  natural,  does  not  keep  constantly  with 
the  herd,  but  maybe  found  lying  alone;  breathes  more  quickly  (iJO  to  30  timet  per 
minute  in  place  of  10  to  15) ;  retracts  the  margins  of  the  uostiilfl  more  than  formeriT; 
the  hair,  especially  along  the  neck,  shoulders,  and  back,  stands  erect  and  dry ;  tM 
muzzle  has  intervals  of  dryness,  and  the  milk  is  diminished.  The  eye  Ipsea  somewhil 
of  its  prominence  and  Instcf ;  the  eyelids  and  ears  droop  slightly,  and  the  roots  of  the 
horns  and  ears  and  the  limbs  are  hot  or  alternatively  hot  and  cold.  By  this  time  the 
temperature  is  usually  raised  from  lO'.F  F.,  in  the  slightest  or  most  tardy  caaefl,  to  IdBP 
and  upward  to  lOd-^  in  the  more  acute  and  severe.  Auscultation  and  percnasion  alio 
now  reveal  decided  changes  in  the  lung  tissue. 

The  ear  applied  over  the  diseased  portions  detects  in  some  cases  a  diminution  of  the 
natural  soft-breathing  murmur,  or  it  may  be  a  fine  crepitation,  which  haa  been  likened 
to  the  noise  produced  by  rubbing  a  tuft  of  hair  between  linger  and  thumb  cloae  to^ 
ear.  Where  this  exists  it  is  usually  only  at  the  margin  of  the  diseased  area,  while  in 
the  center  the  natural  soft  murmur  is  entirely  lost.  In  other  cases  a  loud  blowing 
sound  is  heard  over  the  diseased  lung,  which,  though  itself  imx>erviou8  to  air  and  pro* 
ducing  no  respiratory  nninnur,  is  in  its  linu,  solid  condition  a  better  conductor  of 
aonnd  and  conveys  to  the  ear  the  noise  produced  in  the  larger  air-tubes. 

Percussion  is  ejected  by  a  series  of  taps  of  varyiiie  force  delivered  with  the  tiptflf 
the  fingers  of  the  right  hand  on  the  back  of  the  middle  linger  of  the  left  firmly  pnmnd 
on  the  side  of  the  cuest.  Over  all  parts  of  the  healthy  lung  this  draws  out  a  dear 
resonance,  but  over  the  diseased  portions  the  sound  elicited  is  dull,  as  if  the  perem 
sion  were  made  over  the  solid  muscles  of  the  neck  or  thigh.  All  gradations  aieBMt. 
with  as  the  long  is  more  or  less  consolidated,  and  conclusions  are  to  be  drawn  aoooid- 
inely. 

In  other  cases  we  hear  on  auscultation  the  loud,  harsh,  rasping  sound  of  bxxnic1iiti% 
with  dry,  thickened,  and  rigid  membranes  of  the  air-tubes,  or  the  soft,  coane,  mueoi 
rattle  of  the  same  disease  when  there  is  abundant  liquid  exudation,  and  the  ImistiBg 
of  bubbles  in  the  air  passaj^cs.  In  others  there  is  a  low,  soft,  rubbing  sound,  uaoaHy 
in  jerks,  when  the  chest  is  being  filled  with  or  emptied  of  air.  This  is  the  friction  be- 
tween the  dry,  inflamed  membrane  covering  the  lungs  and  that  covering  the  aide  of 
the  chest,  and  is  heard  at  an  early  stage  of  the  disease,  but  neither  at  its  earliest  nor 
its  latest  stage.  Later  there  may  be  dullness  on  percussion  up  to  a  given  level  onona 
or  both  sides  of  the  chest,  implying  accumulations  of  liquid  in  the  cavity,  or  these 
is  a  superficial  dullness  on  percussion,  and  mufiling  of  the  natural  breathing  sound 
with  a  very  slight,  sometimes  almost  inaudible,  creaking,  due  to  the  existence  of  &laa 
membranes  (solidiiied  exudations)  on  the  surfacre  of  the  lung  or  connecting  it  to  tha 
inner  side  of  the  ribs.  This  is  often  mistaken  for  a  mucous  rattle  that  can  no  longer 
take  place  in  a  consolidated  lung  in  which  there  can  be  no  movement  of  air  nor  bunt- 
ing of  bubbles  in  breathing.  The  mucous  rattle  is  only  possible  with  oonsideraUa 
liquid  exudation  into  the  bronchial  tubes,  and  a  healthy,  dilatable  condition  of  tba 
portion  of  the  lung  to  which  these  lead.  In  rare  eases  there  will  be  splashing  soonda 
in  the  chest,  or  when  the  patient  has  just  risen  to  his  feet  a  succession  of  clear  ringing 
sounds,  becoming  less  numerous  and  with  longer  inter\'als  until  they  die  away  aC 
together.  These  are  due  to  the  falling  of  dro])s  of  liquid  from  fdireds  of  false  mem- 
brane in  the  ux)per  part  of  the  chest  through  an  accumulation  of  gas  into  a  collection 
of  liquid  below.  It  has  been  likened  to  the  noise  of  drops  falling  from  the  bnng-hola 
into  a  cask  half  filled  with  liquid.  Peculiar  sounds  arc  sometimes  heard,  as  wheeaing, 
in  connection  with  the  supervention  of  emphysema,  and  others  which  it  is  needlaaa  to 
mention  here. 

In  lean  patients  pressure  of  the  tips  of  the  fingers  in  the  intervals  between  the  riha 
will  detect  less  movement  over  the  diseased  and  consolidated  lung  than  on  the  op- 
posite side  of  the  chest  where  the  lung  is  still  sound. 

As  seen  in  America,  in  winter,  the  great  majority  of  cases  fail  to  show  the  violeDaa 
described  in  books.  The  patients  fall  oirrapi<IIy  in  condition,  show  a  high  fever  for 
a  few  days,  lie  always  on  the  same  side  (the  diseased  one)  or  on  the  breast-,  and  have 
a  great  portion  of  one  lung  consolidated  by  exudation  and  encysted  as  a  deaid  maaa, 
and  yet  the  muzzle  is  rarely  devoid  of  moisture,  the  milk  is  never  entirely  suspended, 
and  may  be  yielded  in  only  a  slightly  lessened  amount  as  soon  as  the  first  £ew  ^ay*ft^ 
active  ioybt  have  passed. 

During  the  extreme  heats  of  summer,  on  the  other  hand,  the  plague  nmnifesta  all 
its  Enrope4in  violence.  The  breathing  becomes  short,  rapid,  and  labored,  and  eaoh  ex- 
pintion  la  aooompanied  by  a  deep  moon  or  grunt,  audible  at  aome  distance  fram  tha 
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ftnimal.  The  nostrils  and  eyen  the  oorners  of  the  month  are  strongly  retracted.  The 
patient  stands  most  of  its  time,  and  in  some  cases  without  internuasion,  its  fore  legs 
»et  apart,  its  elbows  turned  out,  and  the  shoulder-blades  and  arm-bones  rapidly  los- 
ing their  covering  of  fle^i,  standing  out  from  the  sides  of  the  chest  so  that  their  out- 
lines can  be  plainly  seen.  The  head  is  extended  on  the  neck,  the  eyes  prominent  and 
glassy,  the  niuzzlo  dry,  a  clear  or  frothy  liquid  distils  from  the  nose  and  mouth,  the 
back  is  slightly  raised,  and  this,  together  with  the  spaces  between  the  ribs  and  the 
region  of  the  breast-bone,  are  very  sensitive  to  pinching ;  the  secretion  of  milk  is  en- 
tirely arrested,  the  skin  l)ecomes  harsh,  tightly  adherent  to  the  parts  beneath,  and 
covered  with  scurf,  and  the  arrest  of  digestion  is  shown  by  the  entire  want  of  ap- 
petite and  rumination,  the  severe  or  fatal  tympanies  (bloating),  and  later  by  a  profuse 
watery  diarrhea  in  which  the  food  is  passed  in  an  undigested  condition.  If  the  in- 
fusion into  the  lungs  or  chest  is  very  extensive,  the  pallor  of  the  mouth,  eyelids,  vulva, 
and  skin  betrays  the  weak,  bloodless  condition.  The  tongue  is  furred,  and  the  breath 
of  a  heavy,  feverish,  mawkish  odor,  but  rarely  fetid.  Abortion  is  a  common  vesult 
in  pregnant  cows. 

• 

During  the  summer  the  disease  shows  its  greatest  violence,  and  it  is 
then  that  its  mortality  is  not  only  high  but  early.  The  great  prostra- 
tion attendant  on  the  enormous  effusion  into  the  organs  of  the  chest, 
the  impairment  of  breathing,  and  the  impairment  or  suspension  of  the 
vital  fonctions  in  general,  causes  death  in  a  very  few  days.  In  other 
cases  the  animals  die  early  from  distention  of  the  paunch  with  gas,  while 
in  still  others  the  profuse  scouring  helps  to  speedily  wear  out  the  vital 
powers.  In  certain  severe  cases  the  rapid  loss  of  flesh  is  surprising. 
Dr.  Law  says  that  in  such  cases  a  loss  of  one-third  of  the  weight  in  a 
single  week  is  by  no  means  uncommon,  and  even  one-half  may  be  pflfted 
with  in  the  same  length  of  time  in  extreme  cases.  In  fatal  cases  aU 
symptoms  become  more  intense  for  several  weeks,  the  pulse  gradually 
becomes  small,  weak,  and  accelerated,  and  finally  imperceptible ;  the 
breathing  becomes  rapid  and  difficult,  the  mucous  membranes  of  the 
mouth,  eyes,  &c.,  become  pale  and  bloodless,  emaciation  goes  on  wit^ 
active  strides,  and  death  ensues  in  from  two  to  six  weeks.  Sometimes* 
in  cold  and  dry  weather,  a  portion  of  dead  lung  may  remain  encysted 
in  the  chest,  submitting  to  slow  liquefaction  and  removal,  and  such  ani- 
mals will  go  on  for  months  doing  badly,  at  last  to  sink  into  such  a  state 
of  debility  that  death  ensues  from  exhaustion  and  weakness.  In  stOl 
other  cases  the  retention  of  such  diseased  masses,  and  the  consequent 
debility,  determines  the  appearance  of  tuberculosis,  from  which  the  am- 
mal  dies.  Purulent  infection  and  rupture  of  abscesses  into  the  chest  are 
also  causes  of  death,  but  the  author  states  that  no  such  cases  have  oome 
under  his  observation. 

Dr.  Law  gives  the  following  description  of  the  pofit-mortem  appear- 
ances : 

If  the  disease  is  seen  in  its  earliest  staj^esi  the  changes  are  altogether  confined  to  th« 
tissue  of  the  lung.  From  the  examination  of  the  lungs  of  several  hundred  diseased 
animals,  I  can  confidently  affirm  that  the  implication  of  the  serous  covering  of  the 
lung  (pleura)  is  a  secondary  result.  In  aU  the  most  recent  cases  we  find  the  lung  sub- 
stance involved  and  the  pleura  sound,  while  in  no  one  instance  has  the  plevra  been 
found  diseased  to  the  exclusion  of  the  lung  tissne,  or  without  an  amount  and  charac- 
ter of  lung  disease  which  implied  priority  of  occurrence  for  that.  Yet,  in  all  violent 
attacks  the  disease  will  have  proceeded  far  enough  to  secure  implication  of  the  plenra 
as  well,  and  hence  we  may  describe  the  changes  in  the  order  in  which  they  aze  usually 
seen  when  the  chest  is  opened.  The  cavity  of  the  chest  usually  contains  a  quantity 
of  liquid  varying  from  one  or  two  pints  to  several  gallons,  sometimes  yellowish,  clear, 
and  transparent,  at  others  slightly  greenish,  brownish-white,  and  opivque,  or  even  ex- 
ceptionally slightly  colored  with  blood.  This  effusion  contains  ceil-£onuB  and  gran- 
ules, and  gelatinizes  more  or  less  perfectly  when  exposed  to  the  air. 

On  the  surface  of  the  diseased  lung,  and,  to  a  less  extent,  on  the  inner  sid«  of  the 
ribs,  is  a  fibrinous  deposit  (false  membrane),  varying  from  the  merest  rough  pellicle 
to  a  mass  of  half  an  inch  in  thickness,  and,  in  the  worst  eases,  firmly  binding  the  en- 
tire lung  to  the  inside  of  the  chest  and  to  the  diaphram.  These  false  membranes  aire 
osoally  of  an  opaque  white,  though  sometimes  tinged  with  yellowi  and,  in  the  deeper 
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layers,  even  blood-fitained,  especially  over  an  infarotod  long.  A  notioeable  ftatnnof 
these  fi^se  membranes,  and  one  tlint  servos  to  distingnisb  tbcm  from  those  of  oidhiiiy 
plenrisy,  is  that  they  are  commonly  limited  to  the  surface  of  the  diaeaaed  portion  a 
Inng,  or,  if  more  extensive,  that  portion  which  covers  soond  Inng-tiasne  is  mnch  mon 
recent,  and  has  probably  been  determined  by  infection  from  the  liquid  thiownoot 
into  the  chest. 

In  the  Inns  itself  the  most  varied  conditions  are  seen  in  different  cases  md  atdite 
ent  stages  of  the  disease.  The  diseased  lung  is  solid,  firm,  and  resistant  seems  to  bt 
^atly  enlarged,  because  it  falls  to  collapse  like  the  healthyportion  when  the  ehflit 
18  opened ;  is  greatly  increased  in  weight,  and  sinks  in  water,  when  ont  across  it  shom 
a  x>eculiar  linear  marking  (marbling)  due  to  excessive  exudation  into  tiie  loose  nd 
abundant  connective  tissue  which  separates  the  difierent  lobules  of  the  ox's  Ions  ftm 
each  other.  This  exudation  is  either  clear,  and  therefore  dark,  as  seen  by  leisetei 
light,  or  it  is  of  a  yellowish-white,  and  when  tilled  with  it  the  interlobnlar  tissue  v* 
pears  as  a  network,  the  meshes  of  which  vary  from  a  line  to  an  inch  across^  and  hou 
m  its  interspaces  the  plnkish-CTay,  brownish-red,  or  black  lung  tissue. 

When  only  recently  attacked  the  lung  may  present  two  essentially  different  appen* 
anoes. 

1.  Most  frequently  the  changes  are  most  marked  in  the  interlobular  oonneotiTe  tia* 


eompressed  by  the  surrounding  exudation,  and  air  and  blood  have  been  alike  in  ciwl 
part  expressed  from  its  substance.  (See  Plate  1.)  This  extreme  ohuige  in  tlie  SmoM 
surrounding  the  lobules  and  the  comparatively  healthy  appearance  of  the  loMai 
themselves,  have  led  many  observers  to  the  conclusion  that  the  disease  oommenesd  la 
the  connective  tissue  beneath  the  pleura  and  extended  to  the  proper  tissue  of  tiie  lin|; 
There  is,  however,  as  pointed  out  by  Professor  Teo,  a  coexistent  disease  of  Hie  sm^s 
air-tnbes  corresponding  to  the  lobules  that  are  circumscribed  by  this  infiltratioiiy  wA 
then  is  every  reason  to  believe  that  the  infiltration  in  question  is  the  result  of  int^ 
cedent  changes  in  the  air-tubes. 

2.  Less  frequently  we  find  the  lobules  of  the  lung-tissue  presenting  the  flist  1ndifli> 
tions  of  change.  The  lobules  affected  are  of  a  deep  red,  and  more  orless  shining^  jel 
toueh  and  elastic.  They  do  not  crepitate  on  pressure,  yet  thev  are  not  depressed  b^ 
neath  the  level  of  the  a^acent  healthy  Inne-tissue  as  tney  womd  be  if  eollapaed*  Ths 
interlobular  connective  tissue,  devoid  of  all  unhealthy  exudation,  has  no  move  tiiaa 
its  natural  thickness,  and  reflects  a  bluish  tint  by  reason  of  the  subjacent  dark  sa^ 
stance  of  the  lung.  Here  the  lun^-tissue  itself  is  manifestly  the  seat  of  the  eaiUflrt 
change— congestion — and  the  interlobular  exudation  has  not  yet  supervened.  Speflt 
mens  of  this  Kind  may  be  rare,  but  a  number  have  come  under  the  wiitei*^  ohseira 
tion,  and  in  lungs,  too,  that  presented  at  other  points  of  their  snbstanoe  the  ezeesitfi 
int^lobular  exudation. 

Both  of  these  forms  show  a  tendency  to  confine  themselves  to  partionlar  lohnles  and 
A[ronp8  of  lobules  of  the  lung.  They  corres][K)nd,  in  short,  to  the  distribution  of  p»> 
noular  air-tubes  and  blood  vessels,  as  wiU  be  e]q>lained  further  on.  llie  fiusty  hoir* 
ever,  is  noteworthy  as  characteristic  of  the  disease,  that  it  attacks  entire  lobnle^  and 
the  limits  of  the  diseased  lung-tissue  are  usually  snarply  marked  by  the  line  m  eon- 
neotive  tissue  between  two  lobules,  so  that  one  lobule  will  be  found  eonaoUdiitBd 
throughout,  and  tho  next  in  a  perfectly  natural  condition. 

The  two  forms  just  described  differ  also  in  cohesion  and  power  of  resistance.  The 
lung  saturated  with  the  liquid  exudation  has  its  intimate  elements  torn  apart,  and  it 
more  friable,  giving  way  readily  under  pressure,  while  that  in  whidh  there  is  red  eon- 
restion  but  no  extensive  exudation  retains  its  natural  elasticity,  touglmess^  and  power 
jf  resistance. 

Another  condition  of  the  diseased  lung-tissue,  more  advanced  than  either  of  flMM 
lUst  described,  is  the  granular  consolidation  or  hepaHsation.  In  this  eondition  tte 
affected  regions  of  lung  are  as  much  enlarged  as  in  the  dropsical  condition,  but  tlisf 
ue  firmer  and  more  friable,  and  on  their  cut  surface  present  the  A'ppevrmmot  of  litiu 
"ound  granules.  These  grannies  are  not  peculiar  to  the  lung-tissue  proper,  thooidi 
tiost  marked  on  this ;  they  characterize  the  interlobular  connective  tissne  as  weiL 
^hey  consist  mainly  of  lymphatic  coll  growths,  filling  up  the  air-oells,  the  smaiflflr 
-  r-tubes,  the  lymph  spaces,  and  the  meshes  or  the  connective  tissue.  Theoolorof 
aese  portions  varies  frx)m  a  bright  reddish-brown  to  a  deep  red,  aceordinff  totheoom- 
iression  to  which  the  lung-tiBsue  has  been  subjected  by  the  exudation  in  the  esiiy 
*ages.    (See  Plate  I.) 

Another  form  of  lung  consolidation  is  of  a  very  dark  red  or  black,  and  always  Ini- 
,  Jes  the  death  of  the  portion  affected.    The  dark  aspect  of  the  diseauBed  lolndes  ' 
^  strong  '*'«ntrast  with  the  yellowish   rhite  interlobular  tissue,  exoepting  In 
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This  form  baa  the  granular  appearance  of  that  last  desoiibed.  and  on  miorosoopio  ex- 
amination its  minute  blood-vessels  are  found  distended  to  their  utmost  capaoitV  with 
accumulated  blood  globules.  This  black  consolidation  is  always  sharply  limiied  by 
the  borders  of  certam  lobules  or  groups  of  lobules  which  are  connected  with  a  partic- 
ular air-tube  and  its  accompanying  blood-vesselSy  and  the  artery  leading  to  such 
lobules  is  as  constantly  blocked  by  a  firm  clot  of  blood.  The  mode  of  causation  is 
this:  the  artery,  being  in  the  center  of  a  diseased  mass,  becomes  itself  inflamed.  As 
soon  as  the  inflammation  reaches  its  inner  coat,  the  contained  blood  coagulates;  the 
vein  is  usually  blocked  in  the  same  way.  The  blood  formerly  supplied  by  the  artery 
to  certain  lobules  is  now  arrested:  that  in  the  capillary  vessels  of  these  lobules  stag- 
nates ;  nutrition  of  the  walls  of  the  capillaries  ceases,  and  these,  losing  their  natural 
Sowers  of  selection,  allow  the  liquid  part«  to  pass  freely  out  of  the  vessels,  leaving 
tie  globules  only  in  their  interior.  More  blood  continues  to  enter  them  slowly  from 
adjacent  capillaries  supplied  from  other  sources,  and  as  this  is  filtered  in  the  same  way 
by  the  walls  of  the  vessels,  these  soon  come  to  be  filled  to  repletion  by  the  globules 
only;  and  hence  the  intensely  dark  color  assumed.  The  color  is  often  heightened  by 
the  escape  of  blood  from  the  now  friable  vessels  into  the  surrounding  tissue,  and  it  ia 
by  this  means  that  the  interlobular  tissue  is  usually  stained.    (See  Plate  I.) 

This  black  hepatization,  or,  as  it  is  technically  called.  MaroHon,  is  an  aunost  con- 
Btimt  occurrence  in  the  disease  as  seen  in  New  York,  and  the  death  and  encysting  of 
large  portions  of  lung  is  therefore  the  rule.  If  too  extensive,  of  course,  the  patient 
penshes,  but  not  unfrequontly  a  mass  of  lung  measuring  four  or  six  inches  by  twelve 
IS  thus  separated  without  killing  the  animal. 

If  at  a  later  stage  we  open  an  animal  which  has  passed  through  the  above  condi- 
tion, the  following  may  be  met  with :  A  hard  resistant  mass  is  fefi  at  some  portion  of 
the  lung,  usually  the  lower  and  back  portion,  and  on  laying  it  open  it  is  found  to  con- 
sist of  dead  lung-tissue  in  which  the  nepatized  lobules  and  interlobular  tissues,  the 
air-tubes,  and  blood-vessels  are  still  clear  and  distinc^  but  the  whole  is  separated  from 
the  still  living  lung  by  a  layer  of  white  pus-like  liquid,  outside  which  is  a  dense, 
fibrous  sac  or  envelope,  formed  by  the  development  of  the  surrounding  interlobular 
exudation.  From  the  inner  surface  of  this  dense  cyst,  the  firm,  thick  bronchial  tubes 
and  attending  vascular  systems  project  in  a  branching  manner  like  dirty  white  stalac- 
tites, and  these,  with  the  interlobular  tissue  thickened  by  its  now  finnly  organized 
exnoation,  may  form  bands  extending  from  side  to  side  of  the  cavity. 

At  a  still  more  advanced  stage  the  dead  and  encysted  lung-tissue  is  found  to  have 
been  entirely  softened,  and  the  sac  contains  but  a  mass  of  white  liquid  dcbrii,  or,  still 
later,  a  caseous  mass  of  its  dried,  solid  matters,  upon  which  the  fibrous  cov^hig  has 
steadily  contracted,  so  as  to  inclose  but  a  mere  fraction  of  its  original  area.  In  nun- 
dreds  of  post  moriem$  we  have  only  once  seen  the  dead  and  encyst  lung  the  seat  of 
putrid  decomposition,  and  never  round  the  cavity  openine  into  a  previous  air-tube. 

There  remains  to  be  noticed  the  condition  of  the  air-tuDea  and  accompanying  vea- 
sels  in  the  diseased  lungs.  In  all  cases  where  we  see  the  starting  point  or  l^e  disease 
we  find  in  the  small  tubes  leading  to  the  affected  lobules  a  loss  ox  the  natural  brill- 
iancy of  the  mucous  membrane,  which  has  become  clouded  and  opaque,  and  the  tissue 
beneath  it  infiltrated  and  thickened.  In  more  advanced  oases,  and  above  all  in  l^ose 
showing  the  dropsical  condition  of  the  interlobular  tissue,  we  find  a  similar  infiltra- 
tion into  the  connective  tissue  around  the  air-tubes  and  their  accompanying  veaselB, 
and  in  the  hepatized  lung  this  is  always  seen  as  a  thick,  firm,  resistant  white  material, 
having  tho  compressed  and  contracted  and  often  plugged  air-tubes  and  vessels  in  the 
center.  (See  Plate  I. )  These  thickened  masses  have  already  been  referred  to  as  stand- 
iug  out  in  stalactite  form  from  the  inner  wall  of  the  sac  in  which  the  dead  (necrosed) 
luiig  is  undergoing  solution. 

As  to  the  nature  of  the  plague,  Dr.  Law  states  that  there  can  be  no 
doubt  but  it  is  determined  by  an  infecting  material  conveyed  in  some 
manner  from  one  beast  to  another.  The  intimate  nature  of  this  material 
has  never  been  determined.  No  special  anatomical  element,  no  specifio 
organism  of  animal  or  vegetable  origin,  has  been  detected  as  constant 
in  the  diseased  organ  and  peculiar  to  it,  yet  the  presence  of  a  sx)ecific 
contagium  has  been  fully  demonstrated  in  all  the  experience  of  the  dis* 
ease  by  the  author  and  others.  This  infecting  material,  as  shown  by 
tlie  records  of  inoculation,  rarely  affects  the  Inngs  when  first  lodged  on 
a  raw  surface  of  some  other  part  of  the  body^  di&ring  in  this  essentially 
from  most  other  specific  disease  i)oisons,  which  have  a  definite  seat  of 
election  in  which  their  morbid  processes  are  invariably  established,  no 
matter  by  what  channel  they  may  have  been  commmiicated,    Since  tM^ 
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contoffium  does  not  nsaally  affect  the  langs  when  introduced  bj  flome 
other  channel,  it  follows  of  necessity  that  when  it  docs  attack  the  longs 
it  must  have  been  iiiti'o<liiced  direxitly  into  them.  If  inhaled  in  the  air 
breathed,  it  will  fall  upon  one  of  two  itoints — ^the  air-tubes  or  tiie  m- 
cells — and  there  begin  its  baleful  and  destrnctive  course.  This  is  ex- 
actly in  accordance  with  the  early  lesions  of  the  disease  as  found  by  Dr. 
Law  in  his  postmortem  examinations. 
In  treating  of  preventive  measures,  Dr.  Law  quotes  an  article  pre- 

Sired  hy  him  and  ])ublished  in  the  National  Live-Stock  Journal  for 
arch,  1878.  This  valuable  paper  was  aftei'wards  transferred  to  tiie 
pages  of  si>ecial  re])ort  No.  12  of  this  department,  issued  in  Septconber 
ui^  Following  this  is  a  brief  summary  of  the  work  of  the  lifew  York 
commission  in  its  efforts  to  stamp  out  the  disease  in  that  State;  but  u 
the  department  has  later  advices  from  the  author  in  regard  to  tiie  work 
actually  accomplished  by  this  commission,  extracts  from  Dr.  Law's  letter 
are  given  in  preference  to  quotations  from  this  monograph  work.  Tta 
letter  bears  date  of  New  York  City,  December  9, 1879,  and  contains, 
among  other  things,  the  following : 

To  place  onr  work  in  a  ''  nntshcll,"  I  wonid  say  that  in  the  past  ten  montha  iha  in- 
speotors  in  New  York  have  examined  40,000  ]ieacl  of  cattle,  many  of  them  mtoiI 
tunes;  that  we  have  slaughtered  and  iDdemnificd  the  owners  for  500  head  of  diasMad 
cattle^  and  that  we  have  all  but  exterminated  the  nla^e  from  seven  of  the  oonntMi 
in  which  we  found  it.  At  present  the  main  center  of  the  plague  is  in  Kioga  GonBlj 
and  the  adjacent  border  of  Queens  County. 

In  aU  country  districts,  where  the  cattle  are  kex)t  on  inclosed  farma,  and  where  tin 
people  heartily  co-operate^l,  the  work  has  been  easy  and  in  every  oate  epeedilf 
crowned  with  success.  In  the  cities  and  suburbs,  on  the  other  hand,  where  catue  haa 
been  accustomed  to  graze  ou  open  lots,  where  interchange  between  diffBient  hadi 
was  frequent,  and  where  the  facilities  for  secret  slaughter  favored  the  covering  vp of 
the  disease,  the  greatest  difficulties  had  to  be  overcome.  In  New  York  Qitj  we  t^ 
cured  the  liearty  co-operation  of  the  police,  and  effectnaUy  arrested  aU  moveaMBl 
between  city  stables,  allowed  only  sound  animals  from  healthy  oonntiee  to  enftn 
these  stables,  and  none  to  leave  save  to  immediate  slaughter,  and,  finally,  promptly 
slaughtered  all  acute  and  chronic  cases  of  the  disease  and  saw  to  the  dinnnetiott  of 
the  premises,  aud  the  most  gratifying  success  crowned  our  efforts. 

In  Brooklyn,  on  the  other  hauil,  where  our  work  was  systematicaUy  oppoeed|  wbne 
the  aldermen  defied  the  State  law  by  passing  an  ordinance  authorizing  the  pMtonct 
of  cattle  on  open  commons  and  unfenced  lots,  and  some  of  them  sinied  apeoial  jpoT' 
mits  for  the  movement  of  cattle  in  defiance  of  General  PatricVs  authoiity,  and  wfira 
ma^strates  dismissed  ofifendors  who  were  brought  before  them  and  reprimanded  tlM 
pohcemen  who  had  made  the  arrests,  we  soon  lost  the  assistance  of  the  police,  whioh 
was  at  first  all  we  could  wish,  and  we  naturally  failed  to  meet  with  the  ■plenoid  la^ 
cess  seen  in  New  York. 

It  became  evident  early  in  the  work  that  unless  we  oould  establish  ifiecial  inapio- 

tion  yards  under  our  own  control,   and  abolish  the  system  of  distributing  eowi 

and  other  store  cattle  from  dealers'  stablcH,  our  success  would  be  very  parUal  and 

slow.    In  New  York  wo  wore  enabled  to  do  this  through  the  liberality  of^the  Union 

Stock  Yard  Company,  who  built  new  yards  for  this  purpose,  which  we  opened  July  L 

u  Brooklyn  no  such  favor  awaitetl  u.h,  and  as  the  appropriation  made  by  the  legioI*> 

«ure  would  not  meet  the  needful  outlay  and  enable  us  to  hold  what  we  had  gained 

^ntil  the  legislature  should  again  meet,  we  had  to  be  content  with  a  ayetem  whioh 

vas  confessedly  inefi'octive.     By  the  end  of  August  the  approaching  ei^austion  of  tiw 

•)>propriation  coinpcllod  the  dismissal  of  ono-half  of  our  veterinary  force,  and  OOOA 

^fter  we  had  to  stop  nearly  all  indemnities  and  consequently  nearly  aU  killing.    For- 

<unately.  New  York  City  was  now  so  nearly  sound  that  wo  could  continne  the  woik 

here  with  but  one  inspector  in  addition  to  the  one  in  attendance  at  the  Union  Stook 

ard,  aud  we  could  still  kill  and  indemnify  for  all  sick  cattle  in  the  city.    BrooUynf 

>iill  widely  infected,  and  with  authorities  still  somewhat  inimical,  conld  only  have 

».>!.  in^' '»io<i  lierds  quarantin«Ml,  aud  in  her  the  scourge  is  but  very  partially  Abated. 

i.>..n  outlying  districts  most  gratifying  results  have  been  secured.     In  May  WO 

vai  ,^  ^^'*^  animals  from  an  infe<;ted  herd  had  been  turned  on  the  Montank  paotnzo 

.„  ii.i:  '^u^,     .1(1  of  L'^'^ir  Island.     The  range  was  visited  and  eighteen  ^wlm^f  UllBd 

o  br  ^'^   ha     wiii>'*^'"i     Later,  two  other  cases  developed  in  uumalatiuil 

lo/  T  "*P'     »«    1  .,  iiiw     »i^-.T-    -     >i<lrk/)VA/l  of.  flip  firat.  yiifiti     Pl>rtiTlTI>tilTi 
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for  some  months  at  firat  the  cattle  turned  on  this  immense  range  kept  apart  from  eaeh 
other  in  small  groii)>8,  composed  of  snch  only  as  had  herded  together  prior  to  their 
coming  on  tlm  ran<^o,  and  this  most  fortunate  condition,  conp1e<l  with  the  prompt  dis- 
|K)sal  of  each  animal  an  it  sickoncd,  secured  the  escape  of  1,100  animals.  Had  the 
occurren(;«  bt^eu  later  in  the  season,  when  the  cattle  had  learned  to  come  together  into 
one  great  herd,  the  ix'sults  must  have  been  most  disastrous. 

A  second  ctu^  is  that  of  Putnam  County,  in  which  the  plague  had  been  nnoaldering 
since  1878,  but  was  only  discovered  in  September  last.  The  State  appropriation 
would  not  warraAt  us  to  otter  indemnities,  but  the  county  authorities  promptly 
assumed  the  respoMHibility,  and  every  herd  in  which  infection  was  found  to  exist  was 
at  once  ext<Tmlual<.>d.  In  this  way  six  herds  have  been  disposed  of,  consisting  of 
about  100  bead,  and  a  seventh,  where  sickness  has  existed  for  months  bnt  where  it 
has  only  jnst  been  diHcovere<l,  will  be  attended  to  to-morrow. 

As  regards  the  future,  I  would  strongly  urge  the  National  €k>Yemment  to  assnme 
not  only  the  direction  but  the  execution  of  this  work  of  stamping  oat  the  plagne.  The 
following  among  other  reasons  require  this: 

1.  The  dlHtase  is  au  exotic,  and  if  once  suppressed  could  only  reappear  in  Ameiiea 
as  the  result  of  importation. 

2.  It  is  gradually  extending,  and  if  neglected  most  lay  the  entire  contiiieiit  andflv 
contribution. 

3.  If  it  reached  our  unfenced  ranges  in  the  West  it  would  be  ineradieable,  as  it 
has  proved  in  the  European  Steppes,  in  Australia,  and  in  South  Africa. 

4.  As  the  seeds  remain  latent  in  the  system  for  three  months,  infected  cuttle  may  be 
moved  all  over  the  continent,  from  ocean  to  ocean  and  from  lakes  to  gnlfy  and  live  for 
a  length  of  time  in  a  new  herd  before  they  are  suspected. 

5.  Old  cases  with  encysted  masses  of  infecting  matter  in  the  Inngs  may  show  no 
obvioim  signs  of  illness,  and  may  be  bought  and  sold  as  sound  and  mingle  with  many 
herds  in  succession,  conveying  infection  wherever  they  go.  There  is,  therefore,  the 
strongest  tern  ])t  at  ion  for  the  owner  to  seek  to  secure  a  salvage  by  the  sale  of  ap- 

Earently  sound  but  really  infecting  animals.    There  is  fhrther  the  strongest  proba- 
ility  that  in  a  new  locality  these  cattle  would  not  be  suspected  until  one  or  mors 
herds  ha<l  been  irretrievably  ruined. 

6.  The  infection  of  the  South  and  West  would  inevitably  spread  the  Infection  over 
the  whole  Middle  and  Eastern  States,  as  infection  would  pour  in  continnouslv  through 
the  enormous  cattle  trafiic,  and  all  rolling-stock,  yards,  Ac.,  of  rulways  would  become 
infected. 

7.  The  live  stock  bears  a  larger  proportion  to  the  State  wealth  West  and  South  than 
in  the  East,  hence  the  West  has  most  at  stake  in  this  matter,  and  should  bear  its 
share  in  the  work  of  extermination. 

8.  The  plague  is  more  violent  in  proportion  to  the  heat  of  the  climate,  so  that  it 
will  prove  far  more  destructive  in  the  semi-tropical  summers  of  the  Sontn  and  West 
than  on  the  Atlantic  seaboard. 

9.  No  State  can  be  rendered  secure  unless  all  States  are  cleared  of  the  pestilence. 
One  remaining  center  of  infection  on  the  continent  is  likely  to  prove  as  injurious  as 
the  one  infected  cow  lauded  in  Brooklyn  in  1843,  the  sad  foontiun  of  all  our  present 
trouble. 

10.  It  has  been  decided  by  a  United  States  Supreme  Court  in  Illinois,  that  a  State 
law  forbidding  the  introduction  of  cattle  from  a  neighboring  State,  because  it  is 
feared  they  may  introduce  disease,  is  unconstitutionaL  Therefore  each  State  must 
keep  a  guard  along  its  whole  frontier,  with  -quarantine  buildings,  attendants,  and 
in8])ecrors,  and  must  quarantine  all  cattle  as  soon  as  they  shall  have  crossed. 

11.  Smuggling  is  inevitable  so  long  as  there  are  distinct  authorities  in  two  adjacent 
States.  Kascally  dealers  have  repeatedly  run  cattle  into  New  York  from  New  Jersey. 
sold  them  and  returned  with  their  money  before  the  matter  could  be  discovered  ana 
the  law  othcers  of  New  York  put  on  their  track.  Were  the  law  and  execution  one  for 
all  the  States  such  men  could  be  apprehended  and  punished  wherever  fonndt  In 
Enroi>e  it  is  found  that  an  anned*  guard  with  intervals  of  200  yards  patrolling  the 
whole  frontier  day  and  night  is  not  always  sufficient;  how  much  less,  thuefore,  with 
us  a  law  that  can  be  evaded  with  such  impunity. 

V2.  Finally,  there  is  little  hope  of  Delaware,  Maivland,  and  Virginia  stamping  out 
the  ])laguo  at  fheir  own  expense,  so  that  unless  the  United  States  takes  the  matter  np, 
the  wo^  of  New  York,  New  Jersey,  and  Pennsylvania  will  be  but  money  thrown 
away. 

This  is  a  matter  which  threatens  with  dire  disaster  the  inter-State  live-stock  trade  of 
the  future,  and  the  National  Government  is  called  upon  to  stamp  out  the  scourge  with 
the  view  of  [>rot«'eting  the  tra<le  l)etween  Statee. 

As  rea])ects  tho  organization  that  should  be  charged  with  the  work,  it  certainly 
ought  to  have  a  responsible  head,  and  while  the  live  stock  interests  should  be  repre- 
sented, it  should  not  be  made  too  unwieldy  to  act  at  i^  moment's  notice  in  any 
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emergency.  The  oonditions  of  saeoess  mn  well  eniragh  midenlood,  iad  wUla  ifMU 
adaptAldons  would  be  demanded  in  many  looalitiee,  yet  the  work  thoold  he  otitied  oife 
actlVely  without  the  neoeasity  of  calling  together  a  large  and  nnwieildy  ifflinimlttro 
before  anything  can  be  done.  • 

Another  point  of  vital  importance  is  that  a  sufficient  sum  of  money  shovld  be  ap- 
propriated for  this  exclusiye  purpose,  to  obviate  the  necessity  of  stoppiiiig:  the  won 
or  giving  it  a  material  check  before  success  shall  have  been  aooompOShed.  Any 
mamial  arrest  or  any  entire  cessation  of  the  wbrk  and  a  renewed  spread  of  the  dis- 
ease wiU  bring  the  whole  q^uestion  of  veterinary  sanitary  work  into  diarepats^  and 
may  be  the  means  of  indeiinitely  and  fatally  postponing  further  action.  Wluls  a 
large  sum  should  be  appropriated|  its  expenditure  may  be  suffldentiy  gnardedy  bat 
above  all  it  should  not  be  a  common  fund  to  be  devoted  to  this  and  olher  d^esd 
Aside  from  the  moral  question,  this  is  of  far  more  immediate  importanoe  than  em 
yellow  fever,  the  germs  of  which  are  destroyed  by  frosty  and  the  ne^ect  of  wMoh  ftc 
one  year  places  the  sanitarian  in  no  creater  difficulty  for  the  next.  With  m  diasMi 
like  the  lung  plague,  which  is  favorably  affected  by  no  change  of  climate  nor  aeMoe^ 
and  the  germs  ofwhich  survive  all  extremes  of  heat  and  cold,  the  loea  of  a  yea^  a 
month,  or  even  a  day,  may  make  the  difference  between  an  easy  sacoeoB  and  dtai- 
trons  and  irremediable  failure — a  live-stock  interest  which  can  supply  the  worid  wldi 
sound  beef,  and  a  general  infection  of  the  continent,  and  continuous  embazgo  on  thi 
liweign  trade. 

BEPBESSIVE  MEASUBES  ADOPTED  IN  FENNSTXiYAIVIA. 

The  department  is  indebted  to  Mr.  Thomas  J.  Edge,  secretary  of  fiie 
Pennsylvania  State  Board  of  Agriculture,  for  advance  sheets  of  his 
forthcoming  report  on  the  subject  of  contagious  lung  plague  of  oatUei 
After  citing  the  history  of  the  disease  in  Europe  and  in  this  omintiyt 
and  alluding  to  its  long  presence  in  Pennsylvania  in  a  malignant  ana 
destructive  form,  Secretary  Edge  states  that  finally,  but  not  until  after 
tiie  fiEurmers  of  the  State  had  sustained  heavy  losses,  a  meeting  of  flie 
dairymen  of  Delaware,  Montgomery,  and  adjoining  counties  was  called* 
This  meeting  was  held  in  Philadelphia  in  March  k^t,  and  before  its  ad- 
journment a  committee  was  appointed  to  wait  upon  the  secretary  of  the 
board  of  agriculture  and  urge  the  importance  of  legislative  action. 
The  veteriiuuy  surgeon  of  the  board,  in  company  with  ttiis 
visited  herds  suppoised  to  be  infected.  Surgeons  who  had  had  years 
experience  with  the  disease  in  Europe  and  ebewhere  were  also culed  In; 
post-mortem  examinations  were  made^  and  the  existence  of  the  malady 
established  beyond  a  doubt.  The  legislature  being  in  sessioUi  the  secre- 
tary of  the  board  laid  all  the  evidence  before  the  joint  committee  of 
agxiculture,  and,  after  discussion  and  mature  consideration^  it  was  de- 
cided that  the  State  should  adopt  a  line  of  precautionary  and  preV6n^ 
ive  action,  not  only  for  the  benefit  of  its  own  citizens,  but  also  out  of 
respect  to  the  action  of  adjoining  States.  A  subcommittee  was.  therefore, 
appointed  to  consult  with  the  governor,  and,  if  deemed  expeaient|  they 
Tere  instructed  to  draft  an  act  providing  for  the  suppression  of  the 
^is^ase.  After  consultation,  the  following  resolution  was  offered  and 
-•'^pted  by  both  branches  of  the  legislature : 

^Thereas,  The  States  of  New  York  and  New  Jersey,  by  recently  enacted  laws  to  loe- 
•t  the  disseminat^'^i.  among  livr  "t'^ok  ^^^  'he  disease  known  as  pleoro-pnenmoniai 

.^«  invi*'  "iiip  «*a.        .o-.'>n«oi^   .    ^^        ^  -iamp*  V'^t  '^'^  ^Tadlcato  (hit  ooiitagioii : 

'T\erefor*. 
KMo^"^  - —  -     ^  *v^  y^;   ^^,^*^tf-       «*-•*' Ji  That  the  ^orexnor 

-e,  "»"'  "'^^oj         -^^  /- tn~.    -  '}    ^-'xiimir..       »^^iou  as  may  bo  necesaaiT 

-uxA*"    "■•■'    \^ij±\j>fj^    }^    .*!»    ;uvcriioi  March  27^  1879.    At 
-'•     i^'^    -•     '*    jroviopft'     ><iopi-'d  by  the  icommittee  was  intra* 
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and  was  approved  by  Governor  Hoyt  May  1,  1879.  The  enactment 
bears  the  title  of  '*  Au  act  to  prevent  the  spread  of  conta^ous  or  infections 
pleuro-pueumouia  among  the  cattle  in  this  State,"  and  is  as  follows: 

Section  1.  De  it  enavtedy  Jji'c.^  Tliat  whenever  it  shall  he  brought  to  the  notice  of  ^le 
governor  of  this  State  that  the  dib*'a»e  known  as  contagions  or  infectious  pleuro-pnen* 
monia  exists  among  the  cattle  in  an.T  of  the  counties  in  this  State,  it  shall  be  his  duty 
to  take  measurew  to  promptly  suppress  the  disease  and  prevent  it  from  spreading. 

Srction  13.  That  for  such  purpose  the  governor  shall  nave  power,  and  he  is  hereby 
anthorized,  to  iHsiie  his  proclamation,  stating  that  the  said  infectious  or  contagious 
disease  exists  in  any  county  or  counties  of  the  State,  and  warning  all  persons  to  seclude 
all  aiiimalH  iu  tht)ir  posvSession  that  are  affected  with  such  disease,  or  have  been  exposed 
to  the  infoctiou  or  contagion  thereof,  an<l  ordering  all  persons  to  take  such  precautions 
against  the  spreading  ol  such  disease  as  the  nature  thereof  may,  in  his  Judgment, 
reu<ler  necesHary  or  expe<lieut :  to  or<lcr  that  any  premises,  farm,  or  farms  where  such 
dis<'a.8e  exists  or  has  existed  ue  put  in  qnanintine,fBO  that  no  domestic  animal  be 
removed  from  said  places  so  quarantined,  and  to  prescribe  such  regulatifms  as  he  may 
judge  necessary  or  expedient  to  prevent  infection  or  contagicm  being  communicat-ed  in 
any  way  from  the  places  so  quarantined ;  to  call  upon  all  sheriflfa  and  deputy  sheriffs^ 
to  V'arry  out  and  enforce  the  provisions  of  such  proclamations,  orders,  and  regulations^' 
and  it  shall  he  the  duty  of  all  the  sheriffs  and  deputy  sheriffs  to  obey  and  ooserve  all 
orders  and  iuHtructions  which  they  may  receive  from  the  governor  in  the  premises;  to 
employ  such  and  so  many  medical  and  veterinary  practitioners  and  such  other  persona 
as  he  may,  iVom  time  to  time,  deem  necessary  to  assist  him  in  performing  his  autv  as 
set  forth  in  the  6rst  seciion  of  this  act,  and  to  fix  their  compensation;  to  order  aU  or 
any  animals  coming  into  the  State  to  be  detained  at  any  place  or  places  for  the  pur- 
pose of  infApoctioD  and  examination;  to  prescribe  regulations  for  the  destruction  of 
animals  aflVctrd  with  the  said  infv'itiona  or  contagious  disease,  and  for  the  proper  dis- 
position of  tlifir  hitU'S  and  carcasses,  and  of  aP  objects  which  might  convey  infection 
or  contagion  (provided  that  no  animals  shall  be  dcvstroyed  unless  first  examined  by  a 
medical  or  veterinniT  practitioner  in  the  employ  of  the  governor  aforesaid) ;  to  prescnbe 
regulations  for  the  disinfection  of  all  premises,  buildings,  and  railway -cars,  and  of  ob- 
jects from  or  by  which  infection  or  contagion  may  take  place  or  "be  conveyed ;  to 
alter  and  mo<lify.  from  time  to  time,  as  he  may  deem  expedient,  the  terms  of  all  such 
proclamations,  orders,  and  regulations,  and  to  cancel  or  withdraw  the  same  at  any 
time. 

Section  3.  That  all  the  necessary  expenses  incurred  under  the  direction,  or  by 
authority,  of  the  governor  in  carrying  out  the  provisions  of  this  act  shall  be  paid 
by  the  treasurer,  upon  tiie  warrant  of  the  auditor  general,  on  htma  certified  as  cor- 
rect by  the  governor :  Provided^  That  animals  coming  from  a  neighboring  State  that 
have  passed  a  veterinary  examination  in  said  State,  and  havo  been  quarantined  and 
discharged,  shall  not  be  subject  to  the  provisions  of  this  act. 

During  the  passa.^o  of  this  act  the  existence  of  tlie  dilsease  in  the 
State  had  been  denied.  Hence,  immediately  after  its  approval,  his 
excellency  Governor  Hoyt  appointed  a  commission  to  "examine  and 
determine  whether  infectious  or  contagions  pleuro-pneumonia  exists 
amon^  cattle  in  any  county  or  counties  of  this  commonwealth,  and  re- 
port the  same  to  the  f^overnor  without  unnecessary  delay.''  lliis  com- 
niLssion  consisted  of  Hon.  Samuel  Butler  and  Hon.  H.  C.  (Jreenawalt,  on 
the  part  of  tlio  legislature;  Thomas  J.  Edge  and  C.  B.  Michener,  on 
the  part  of  tlic  hoard  of  agriculture ;  Hon.  John  C.  Morris  and  George 
]>li;2:ht,  o?i  Ihc  ]Kart  of  the  Pennsylvania  Agricultural  Society;  and 
(W'orge  S.  Garref,  on  the  part  of  tlio  dairymen  of  Philadelphia  and 
viciniivi  At  the  Hrst  meeting  of  this  commission  Hon.  John  0.  Morris 
w;j^  oleeted  president,  and  Thomas  J.  Edge  secretary. 

At  :i  inot'ting  hQld  in  Philadolpliia  May  IG,  1879,  a  larg(^  number  of 
practical  dnirynien  and  veterinary  surgeons  were  examined,  and  their 
<ividenee  t^iken  down  by  a  stenograpliic  reporter.  As  a  result  of  thi.s 
meeting,  Messrs.  Morris,  Butl^  and  GJreAiwalt  were  appointed  a  com 
mittee  ro  report  to  Gtovemor  Hoyt,  on  behalf  of  the  commission,  tliat 
the  disease  did  exist  in  at  least  two  comities  of  the  State,  and  that 
the  decision  of  the  commission  was  unanimous. 

29  AG 
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Under  authority  of  the  act  before  quoted,  and  based  upon  the  report 
of  the  comiDission,  his  excellency  Governor  Hoyt  appointed  a  speeU 
agent  to  take  charge  of  the  matter,  to  whom  he  issued  the  followiq; 
commission : 

It  liaving  been  ascertained  that  an  infectious  and  oont^gioiis  ditease  of  neat  oaUk 
known  as  pleuro>pnenmonia,  has  been  brought  into  and  exists  in  certain  oonntiesoi 
this  Stat«,  I  hereby  appoint  you  as  my  assistant  to  cany  out  the  proTiaiona  of  ths 
acts  of  18(36  and  1879|  fur  the  prevention  of  the  spread  of  thia  disease.  As  snob 
ant  yon  are  hereby  authorized — 

To  prohibit  the  moveinont  of  cattle  within  the  infected  districtSy  except  on  ] 
from  yourself,  aftier  skilled  veterinary  examination  under  yoor  direction. 

To  order  all  owu(>rs  of  cattle,  their  ajcrents,  employ^,  or  servants,  and  aU  veteriaaiy 
surgeons,  to  report  forthwith  to  yon  all  cases  of  diseases  by  them  suspected  to  be  con- 
tagious ;  and  when  such  notification  is  received  yon  are  directed  to  have  the  eaM 
examiuedi  and  to  cause  such  animals  as  are  found  to  be  infected  with  said  diaeaaoto 
be  quarantined,  as  also  all  cattle  which  have  been  exposed  to  the  infection  or  oonto' 
glon  of  said  Ji.sease,  or  are  loratvd  in  any  infer t«?d  district ;  but  you  may,  in  your  di^ 
cretion,  permit  such  animals  to  be  slaughtered  ou  Lhe  i)remises  and  the  carcaaiM  to 
•be  disposed  of  as  meat  if,  upon  examination,  they  shall  be  found  fit  for  such  nae. 

You  may  prohibit  and  prevent  all  persona  not  employefi  in  the  c-are  of  cattle  thcBflii 
kept  from  cutoriu^  any  infected  premises.  You  may  likewise  pix^vt.'nt  all  poraoDBBOflB* 
ployed  in  the  care  of  animals  from  goiiifj:  into  stablos,  yards,  or  preniisee  where  eMu 
aro'^kept,  other  than  those  in  which  they  are  empLoyed.  You  mav  cause  aU  olothiiif 
of  persons  enga<^ed  in  tlio  care,  slaugiiieLinp;,  or  rendering  of  aiseased  or  expoiM 
animals,  or  in  any  employment  wliich  brin<;.s  tUera  in  contact  with  such  ^iiPM*j 
animals,  to  be  dibinfectcd  before  thnv  leave  tlie  premises  where  such  animals  an 
kept.  You  m.iy  prevent  the  manure,  forai;e.  and  litter  upon  infected  prcniiaeafroB 
being  removed  tborHfrom  ;  and  you  mwy  cuik-*  t,iwr[i  (iisposition  to  be  made  Ihexeof  M 
will,  in  your  juil^niont,  best  ])icvoul  tlio  spn  .'id  of  th^diseaj^e.  You  may  cause  the 
buildings,  yanls,  and  prcmiitos  in  which  the  th6'?aso  exists,  or  lias  existed,  to  be  tbov- 
ouj^bly  di  sin  fitted. 

You* arc  fnrtlier  directed,  whenever  the  flanfjliler  of  disensed  aTiimals  is  found  BMh 
essary,  to  certify  the  value  of  tl.e  aiiiii'.'il  or  aniniai.s  so  f?luu);htered,  at  the  Umeof 
Mlau^^httT,  takin;;r  info  aecoujit  tluir  condition  and  circuij  stances,  and  to  deUyer  to 
tiirir  uwjicr  or  on.hlms,  when  rejjuested,  a  dnpliriito  of  ;<ueh  C(!>rtiticate.  WhenOTer 
any  owner  m"  kucii  «;atiiu,  or  liis  apj*Mit  or  servant,  l-as  willlally  or  knowingly  witb- 
liei'l.  «>r  allowed  ii»  W  ^villllll;]d,  notice  ot  th-*  e^isterire  of  said  didcaae  upon  bii 
preiiiis»'N,  f»r  ai'-'Hi-j:  Iiis  .  .j;  le.  you  wdl  jinl.  jualve  -y-i^'h  ciTtijieato. 

Yon  ail*  also  nire-'ieu  to  i}i'-.<.  .s;](  b  ;:.i  n-iin  s  nf-  .on  i»);»y  d'.'<Mii  in^-essary  to  disiiiftcft 
all  carj»or  \e]i.i-lcs<M'Mu»v{iMe  arti«-l'-r4  *'V  v  !ii';!i  /i"i;:.;^i.»ii  is  likely  to  be  transmitted. 
Y«m  will  also  take  surli  im  ;i^ine:.^  as  .s;i;a!  iijMire  '.i;i  ivjrisiry  nf  cattle  introduced  into 
any  j)reniiseson  whi'di  said  disease  li.'is  exi»»ied,  ajiil  10  kerp  such  cattle  under auper- 
vi.-iion  for  a  ]>eriod  of  tlin^e  nionihs  atier  the  leuioval  of  the  diseased  animal  and  the 
eubsequent  <lisinfeotioij  of  aaitl  premist'**. 

Yon  arc  further  auti'orized  and  em}^o";vered  to  incur  t-Me'i  expenses  in  carrying  out 
the  provisions  of  the  forego jii;r  onlers  as  niay,  in  yo'ir  judgineut,  appear  noceeiaiT, 
and  see  to  it  thiit  all  bills  iV-r  siu  h  eyprTJ  v^  be  trausniitied  to  t!ii<»  dopaHuientOBiy 
thiough  ."voiirself.  r*:*(eryon  bave  a])pn»ved  tiu;  .s:nne  in  writing;. 

The  ai^ciit  upi»oiiit(Ml  l)y  ihc  f^oyrvucM-  nt:  ouec  issiu>(l  the  following 
iotice : 

1*^  '  io  iJl Vileriti'i^ij  yini;/:-.;i'i '  (i>i^  fn  r'l  nUio-n  n-iwrn  it  may  concern: 

ih  VA^»  ..x.,j<y  Govpvnov  T[r.\  t  lirJNli.ir  '.I««  •'-d  to  co-oof.Tnie  with  the  execntiTO 
'iccrHof  the  St:iU'-;  <d'  Ma.->=aclMi:ri't '.s,  (.'oiineirLi'Viit,  Xrw  York,  and  New  Jeniov  in  a 
.i».ted  etlbrt  \o  efisdic'aTe  tae  ili^.i'a-'e  known  -'s  !•! ■■•iro-pnc'iuionia  from  tlibbmliof 
bi.sStale.it  beeoiin's  niy  dnty,  nud'r  the  ror'-.T«'i'i'r  coiLiir.i«;«<iim,  to  request  tbatyoa 
>ill  promi)tly  report  to  me  all  c.^i.^  ^^  auiouir  i;;:u  c:>:;'.t\  l.y  yon  suspect^'d  to  be  conta- 
gious or  iiifeiitiou-i.  Witiiout  your  eo-ojMTn.!i«:ii  li.id  assistance  Ibis  attempt  can  only 
•esult  in  partial  sreci  .-.s  ;  •vhii  ii:  iha  n  ■  ult  e-i'i  sr .-. reel y  be  doubtful,  and  the  work 
Inir  <'ttY  aecompliiilicd  ^Ives  u?  a''.=»*raii((»  of  g;.'0,l  r'::%Mlts. 

«      :Xcelloney  is  anxious  tlmi  all  (iwrori  of  ca'tic  and  orberri  iirterestcd  f^hould  be 

lija      lor^essed  wilri  tlio  brdiff  limt  llii.-*  < m  15 mi »>'*■•  ioii,  as  Well  »h  the  laws  of  ISCQaod 

>^'     '-ft      »t<^  jirevcTition  of  the  nprrad  of  < '•    '^scn.^o,  arc  in  their  inreroRt  as  well  M 

•*^te.     fJ   's  also  the  wish  -'''   •  ''l^Mvcy  ilmt  wliile  tlie  provtsionflof 

'lly  e'**nn.ed  a"«'    i»=»''    »  .i-..-t-   p   "^nd  their  pm-poaes  promptly 

iciio-     '  ^"^^^        ••     ^-   J    ••^"<*<rod  ***  ^o  cause  the  leift 
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possible  InoonTenifliLM  and  Ixjnxy  to  all  eoneemsdi  and  with  a  m<wimTim  of  expendi- 
ture to  the  State. 

I  would  particalarly  call  yonr  attention  to  the  language  used  bv  his  excellency  in 
relation  to  the  line  of  action  to  be  pursued  when  interested  parties  naye  concealed  the 
exislience  of  the  disease  in  their  herds.  This  provision  is  very  import-ant  not  only  to 
the  stock  owner,  but  also  to  the  State,  for  while  the  concealment  of  the  existence  of 
the  disease  will  result  in  pecuniary  loss  to  the  owner  of  the  stock,  it,  at  the  same  tiniOi 
greatly  iucreaMOS  the  dauj^er  of  infection  and  the  subsequent  expense  to  the  State. 
With  your  active  co-operation  in  this  respect  we  may  hoi>e  for  the  prompt  suppression 
of  a  disease  which,  while  it  has  already  cansed  a  great  loss  to  our  stock  owners,  will, 
should  it  be4'X)me  established  in  our  Western  States,  indict  an  incalculable  and  lasting 
iigury  to  the  stock-raisiuu;  interests  of  the  whole  natiou.  So  far  as  known,  all  infected 
herds  in  this  St.ate  have  been  quarantined  and  all  diseased  animals  promptly  isolated 
or  killed.  In  the  future,  as  in  the  past,  it  will  be  our  duty  to  cause  as  little  i^ury  and 
inconvenience  to  the  owners  of  stock  as  is  consistent  with  our  duties  to  the  Slate,  and 
to  carry  out,  to  the  full  letter,  the  directions  of  his  excellency  relative  to  the  valoa- 
tion  of  all  stock  condemned  and  killed. 

All  rei)ons  of  supported  infection  should  be  made  direct  to  the  office,  and  all  inter- 
ested are  reii nested  to  accompany  the  report  with  a  correct  and  full  account  of  the 
location  of  tbe  herd  and  the  symptons,  in  order  that  all  unnecessary  expense  to  the 
State  may  \>e  avoided.  No  special  line  of  action  has  yet  been  marked  out  for  applica- 
tion to  cattle  in  motion  from  one  ])ortion  of  the  State  to  another,  or  to  those  in  transit 
to  other  States,  but  it  will  1>e  the  duty  of  those  in  charge  to  canae  the  least  possible 
inconvenience  consistent  with  the  best  interests  of  the  State. 

Up  to  Noveraber  1^  I879,1;he  agent  of  the  governor  qnarantined  twenty- 
soven  herds,  including  four  hundred  and  eight  animals  liable  to  infec- 
tion, and  distributed  in  the  following  counties :  Adams,  one ;  Lancaster, 
four;  York,  one;  Bucks,  one;  Delaware,  four;  Montgomery,  five ;  and 
Chester,  ejcven.  Of  these  herds,  eight  (one  in  York,  three  in  Mont- 
gouH  ry,  and  lour  in  Chester)  were  afterwards  releasee!  from  the  quaran- 
tine  ami  pronounced  safe  from  another  outbreak,  except  from  a  fresh 
infection  from  outside  sources. 

Ay  soon  as  the  supposed  existence  of  the  disease  is  reported,  each 
aninial  in  the  b<?rd  is  inspected  by  a  veterinary  surgeon  in  the  employ 
of  the  State,  and  if  the  disease  is  found  to  exist  is  promptly  quarantined 
to  prevent  its  spread  to  adjoining  herds;  in  order,  and  if  possible,  to 
pre\  ent  further  contagion  in  the  same  herd,  all  diseased  animals  are 
appraise<l  and  killed. 

The  individual  history  of  these  herds  is  given  as  follows  by  the  sec- 
retary : 

No.  1.— In  Tort  CovttUjj  infected  by  fiteers  bought  in  Baltimore  market.  Six  head 
voio  *'lTln'r  lost  by  death  provions  t-o  qnarantine,  or  were  killed  for  the  porpoae 
oi's.'  ••p'^'iT  ■^'*^  disi'ftpe.  The  wliole  herd  were  more  or  leas  affected^  though  a  nam- 
bcr  Uu'I  a  \ « :y  light  attack,  and  when  released  from  qnarantine,  September  4,  were 
p/<  \v  .';]  ;).;  i\;i.y  prchAh'y  evor  will  he.  A  rijrid  quarantine,  which  was  very  much 
rissi-^t".!  by  -lio  lor.il  BuiToandinsff*.  and  the  prompt  support  of  neii^hborinj'  stock- 
(•  ^  11  IS.  T>:  v  :,iod  tiic  disease  from  infecting  other  stock:  and  the  killing  of  uisoased 
;;:,!':  :;!s  :>^'  ■  \b"  ii-^*  of  di^iiirortants  prevented  further  loss. 

N.>.  V.  <.  nii.iiriini;  tvrenty  rows,  two  bulls,  and  t^'n  calves,  was  qnarantined  June 
Ij.  r..  \i(v.:;  to  (Uiarauiiiie  ft)nr  bend  had  died,  and  after  the  enforcement  of  tho 
f|  m:  ;.!•  iVuvif  Ml  lu\'id  wcro  kiljiul.  With  one  possible  exception,  afl  tho  animals 
rv<  !■•  ...  .  (  >  ';,  ;;i!:i  r-  !iiiml)or  of  rhom  are  now  in  a  condition  in  which  thov  are  worse 
.  li.i  I.  '•--  ;  u  1  ln'  o\YLi.T.  In  rhi.H  case  the  evidence  is  strongly  in  favor  of  tho  theory 
r.  •  !  '•  I  '  :'  r  (•ur:v<  yod  tljo  disease  to  his  lierd  by  apsifit.ing  in  the  car«^  of  an()ni{»r 
i  :■  '' '  i"  •  ■•.  \(^  s-»io:>d  or  the  disease  to  adjoininpj  farms;  hut  it  is  qui  to  proboMo 
t'/;i     :      i;    :';.'•'  v.-.-is  r-rriod  from  this  herd  to  herd  No.  8  in  the  clolhin^  i^r  oii  t!>o 

] -.  ii    ..    It'  owinr,  who  ndininiatered  medicine  to  both  herds.    This  herd  has  iur- 

I  :  i  i  .  i^^  i.i.i'ii  "d  li'.e  disease  in  one  of  its  worst  forms,  but  is  now  l)elieTC'<  to 
'.   <'  :  ■•;  I:  V'n.d  rho.  dnn{;er  of  infecting  other  stock. 

^  '.  :  ;  i'-'  ■■'  T'v?  C-^-'t:tUi.  contained  tifty  head  of  stock,  and  previous  tn  qmrimino 
!t  ':  hi!  ■  r  ;,  i'>  /:;■-'.<.  'ilir  j'VobnlMUty  is  that  the  diflca5W>  vrn^  introduced  bv  ]i;inl::iMr'.. 
.\i.  1  pi-  •  'I',  i.'jio  li.c  clvi>i;;o  of  the  State  anfhoritieB,  el^^ven  of  the  hovd  v.«  ?.•.  kiiU^J. 
I  :•■ '  k(  I 'J,  \t  i.]i  >o^.  M  and  7,  famish  by  far  tho  most  stubborn  coses  wo  lia^o  yt:T  /n-fc 
Ki.i:.    Itj  :iil  thi«.(-  tyuM-H  cvcry  animal  had  been  repeatedly  oxpospd  1oinf«eiii»h  b^'m-.j 
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the  oziRtenco  of  the  disonso  was  rcport-cd ;  and  wo  may  licre  fitate  tbftt  when  the  flnl 
sick  ai)iiiial9  were  prouiptL^-  isobitful,  aud  tho  ciiso  reported,  the  loss  by  death  haa  besD 
very  9li;;ht.  Bj  .:Iluwiii'j[  th<>  sick  and  well  to  run  together,  all  are  infeeted  bofiwe 
thf.  assistance  of  the  Stale  is  asked. 

No».  4,  5,  and  o|  adjoin  ono  :i  not  her,  and  aro  all  trnverBod  by  the  same  smaU  stream. 
Tlie  disease  seems  to'liavu  ori^in:ited  on  the  upper  t'arni,  where  the  first  sick  animil 
died  in  the  stn^am  au<l  v/as  buried  elose  to  itn  hanlu.  In  No.  i,  one  animal  died  and 
one  was  killed;  and  in  No.  .'>,  tlie  Hrst  one  was  promptly  killed.  In  both  caaea^  the 
i!n]»ortanee  of  inim"<liate  isoltiticwi  was  underrttood  and  put  in  practice.  Nos.  4  and  5 
iiavf  been  reieani'd  from  (]uar:intinc,  but  No.  f^  ^s  still  infuct43d.  Whether,  in  these 
cu'^t.'H  the  ^ti-eani  was  the  vehicle  of  contagion  or  not,  wo  cannot  say;  bat  the  almosfc 
piniTih'aiifons  outbreak  on  the  three  farms  can  be  acconnte.d  for  on  no  other  hyiiotheeii. 

Xi>.  0  i.ad  lost  elevi'n  head  pn^vious  to  beinj;  rep-rted  and  qaarantined.  With  one 
(^oiiMtfni  exeepti'-T),  overv  animal  had  shown  more  or  letw  of  the  effects  of  the  dinoMO, 
and  its  owner  fully  appreciated  its  conta<:;ious  nature.  Has  been  released  from  qoar- 
antino. 

No.  7,  in  Lanrci&*rr  OyiniV/^  wa.s  corai»o.w'd  of  forty-two  animals,  and  when  reported 
had  been  thorou^rhly  infecied  by  two  biek  animals  niunini;  with  the  herd.  In  (hie 
herd,  seven  animals  were  killed  in  one  day,  and  seven  placed  under  quarantine;  (if- 
tern  have  been  killed,  aud  ia  all  appcaratiee  the  disease  has  be«»n  checked.  The 
inx'<et:(Mi.  no  doubt,  eaiue  from  an  adjoimng  herd,  which  in  turn  had  been  infected 
by  fctock  from  New  York. 

No.  8  i54  sppposrd  to  >iavo  been  infected  by  the  owner  of  No.  2  administering  med- 
icinr:  to  tlie  animal^:  niter  attt^ndin^  to  his  ov.n  Seven  head  have  been  lost  in  thie 
htTtl,  and  the  othtrH  are  not  ch'ar  of  the  danp?r. 

In  No.  '.».  conlaii-iiiy.'  niirty-om^  head,  tbi'  disi'a*;©  seems  to  have  been  checked  by  the 
prompt  i:'jIulion  and  killing;  of  oto  animal,  and  has  since  been  released  firom  qoana* 
tino. 

Nos.  10,  n,  and  12  are  ?mnil  h-rrd",  in  two  of  which  every  animal  exibitcd  symp* 
tonj.^  of  ttr*  (".'-'a;'*;  bat.  bv  ri:r<*:()U«'  c:'re  on  the  part  of  the  owners,  by  isolating  iai 
the  proniT.r  d'-arli  of  inftMri«'f'.  .'iriiTual**,  tiie  loss  has  bern  amail. 

Nos  i:;  to  ■.;■*.».  'Tw  hivs'ivo.  nri*  h.'-fis  whirj»  have  been  recently  reported  and  quaian- 
fiufd.  ai:(l,  tLi; ;  l;;r.  v'l**  invst'=<  i:i  t!»er)  havo  been  "li-iiht.  By  tlie  prompt  action  of 
t'lc,  veiriin::ry  Kiir/-  'p  nj-i-t*  d  f  y  •Jin'  anil  co-opi'ration  on  the  part  of  tee  owner,  it 
is  ho]M'd  tU:il  t'-'-^'.  i;'  ;uK  all  of  i.hiin  have  pa-'«!d  the  worst  pointy  and  that  some  of 
th^'ii  mrsy  l-e  r.?lt:i<*'.l  from  fiuarant  Iiie  jrs  i«;(»o-,i  wa  the  proper  time  haa  elapsed. 

No.  vT-i  .M  y.i'i-ru  d  hy  six  r-o\v«  purriwised  in  ili**  Philadelphia  market,  and  shoired 
itaclf  ten  <l:jys  :)\'H'.r  I  lie  ]»urc!^a^e.  Of  the  six,  Wvv  havo  dind  r.rbcen  killed,  and  othen 
s;re  .:tlV'ei»ji!.  T!m'  onrcliasf'd  fov:«*  liav;*  been  traced  to  thrt  I^hlladclphi a  drove  yard, 
b;.f  ner(>  nil  fnrriirr  ciuoio  t;s(»  orijvin  or"  the  eis(:ase  was  lost. 

No,  C?,  in  iVrntiKwicrv  Count'iy  wa«»  ouarnntim^d  October  21,  and  was  infected  by 
ft  r(»'.v  [^:i'rii.i.sr'd  JVotm  a  drovrr.  At  iho  titun  of  purjliasosho  was  coughing,  and  when 
<'X.iTTri:irrl  b>  nnr  ^'.ir^rv.i\  a  v.rok  afterward'*,  she  v.as  so  far  gone  tliat  the  ownerwae 
v.-ij'-'Ti'i  t<^  liiiv"  l'«T'  Ui'il<vl  p.'i  wnrrhlcsa  and  without  a  value. 

Xo.  'JS  v.a.^  inli  :-i;  tP-y  ront::{i  with  the  animals  in  herd  No.  IC,  previous  to  qiuir- 
nntine.  At  t^'e  n-qnesv  of  ti>e  owiirp,  who  has  insured  complete  i.>^olatLon,  Uiey  are 
bein^;  neai^  d  by  our  pur^rcon.  In  this  ca«<o  the  fumes  of  buminij  sulphurseem  to  have 
bren"eiiV(.livo  iii  iir<'veuling  I'lirJln T  trouble,  but  all  the  herd  were  or  are  more  or  less 
fllt'i'Cled. 

No.  V.' J.  rniit!}![iir!'.r  i  ■  lriy-1"ii'Tol:.Mil,  wrre,  no  donbt,  infected  by  ront>ant  with  herd 
X.>.  7,  as,  l»v  acridf  M,  iIm-v  wer'i  in  tiio  infrloM??'o  containing  tlio  former  herd  for  a 
hliort  iiT'ie. 

No.  '.j:>  \\m  r\W\'  ^  l-y  Ii-^  o-vn-  r  t-)  ^rn/o  al'^ngfudo  of  No.  7,  with  no  scparaiUon 
o?i:f  r  ri;i-^  iiiri:  a'iont'  d  by  a  en-ek  and  eopuoon  f»  u'jo.  L'eforo  i.he  infection  wasre- 
].(!:!•■»:.  v\0'\  of  tii'^  F.M^-.i-J  (i-t)  wrr:*  rciiL  to  mai'ket,  but  one  left  on  the  farm  has 
«;'.i;)\,;i  :\\\  tin  .•■yriif.loi.v-i  «.i  li'.i'  «il''  •:' -e. 

Ill  ntbliiit'ii  ;»?  i lio  i-.i.i'  ;;Lii!  :.ii].;  i \i.-.h»:i  i^rcnlilo  ;i1ro:i(lyin  tlio  StJite, 
i;..'  :j'j-.  Tii  <n  i'iio  jrovvnirr  wi\:\  I'lvi-u  ruiiirol  ol' all  fitoek  brought  in 
i.,)!!i  L;nMin^  ;:inl  in)l  f | r. : nn: ti i i ntM  1  hy  (ho  irilioiial  ant bori ties  or  tho.<5«J 
,  :  •■  'I'.or  v'^lnT'•  w  I  'TXirr  tlio  (r'!:vil:^^  \\>ui^  r-vt;i>df<;;ioil  all  cattlo  mnst  pre- 
. .  ..  :i  (M  Luliciit*'  ni  ciiKwiu'^^  Iroin  :)i\y  <:on\.n^jo\\^  rw  mfnctiona  iliscaso 
.  :  i-ji'  p».Iiii  r.i'  .'-"iiiviiH'RT..  in  Paropo.  They  iuutI.  also  be  inspected  ou 
?!..  ir  r.TMvil  rn  tlio  Stnto  by  a  vi'tr-Tinaiy  KurKOyii  in  the  employ  ami 
r»rii.it?r  th:^  comrol  of  the  ^rovemor.n  arjent,  rim>"^i  bo  qiiarantined  cloaely 
iii  tht'  *^:f»cri:e  of  rho  importer,  uiidtT  tin*  '^upervisioxi  of  tho  State  901- 
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g€ou,  and  must  be  again  examined  at  the  close  of  the  quarantine.  If 
Sicn  found  uncontamiuated,  a  certificate  is  granted  wliich  will  authorize 
their  removal  to  any  point  in  the  State.  In  enforcing  this  quarantine, 
care  is  taken  to  consult  the  interests  of  the  importci's  so  far  as  it  is  cou- 
sistent  with  the  interests  of  the  State.  These  precautionary  measures 
are  made  necessary  in  order  to  protect  the  stock  of  the  State,  not  only 
from  infectitm  by  pleuro-pneumonia  or  lung  plague,  but  also  from  rinder- 
pest and  the  hoof  and  mouth  disease,  all  of  which  are  now  prevalent 
in  Europe. 

The  report  of  Secretary  Edge  concludes  with  a  brief  pathological 
history  of  the  disease — its  nature,  symptoms,  and  lesions  as  shown  in 
post-mortem  examinations.  It  is  accom|)anied  by  colored  lithocaustic 
plates  prepared  by  Prof.  J.  W.  Gadsden,  M.  R.  0.  V.  S.,  formerly  of 
England,  but  now  a  resident  of  Philadelphia.  These  illustrations  are 
given  elsewhere,  and  are  marked  respectively  Plates  Nos.  II  and  III. 

Mr.  Edge  closes  his  report  as  follows: 

In  onr  dealings  with  the  disease  nnder  the  immediate  direction  of  the  government, 
we  find  man^  points  upon  which  scientists  differ,  and  which  it  wonld  be  impolitic  for 
lajmeu  like  ourselves  to  endeavor  to  settle;  but  of  one  point  we  feel  certain,  and  in 
which  we  have  the  indorseimint  of  every  practical  man  who  has  had  the  disease  among 
his  stock,  and  tliis  13  the  contagions  and  dangorons  nature  of  the  disease.  Whether 
Uie  disease  can  only  be  conveyed  from  animaf  to  animal  by  actual  contact,  or  whether 
tt  can  or  cannot  be  conveyed  in  the  clothing,  by  the  excretion,  breath,  or  animals  of 
another  tribe;  whether  the  disease  is  of  ancient  or  of  comparatively  recent  origin; 
whether  it  can  bo  carried  from  herd  to  herd  by  a  stream  of  water;  whether  it  can  be 
intensified  in  its  ravages  by  bad  ventilation  or  bad  treatment;  whether  a  comjilete 
•eparation  of  a  certain  specified  number  of  feet  of  space  will  or  will  not  prevent  in- 
fection ;  whether  in  it«  first  stages  it  is  or  is  not  contagious;  whether  it  will  or  will 
not  affect  sh»^*^p,  are  all  qnesctions  for  scientists  to  det«^rmino,  and  which  are  all  lost 
«ght  of  in  tbe  one  great  question  in  the  solution  of  which  we  are  engaged — can  tho 
disease  bo  eradicated  by  prompt  and  rigid  action  in  the  manner  proposed  ?  Lf  so,  all 
these  questions  can  be  solved  in  the  future;  if  not,  then  the  future  of  our  stock 
bnMidera  is  indeed  precarious.  In  defense  of  tlie  propriety  of  the  action  of  the  joint 
committee  of  the  legislature,  and  of  the  legislature  itself,  as  given  in  the  foregoing 
pages,  we  have  nothing  to  say,  esLCOpt  that  the  end  in  view  justifies  the  means.  If  by 
the  expenditure  of  a  thousand  dollars  by  the  Stat-e  wo  can  save  hundreds  of  tbonsamla 
to  her  stock  breeders  and  stock  owners,  and  as  many  millions  to  the  country  at  largo- 
then  we  think  no  one  will  complain.  If  the  resnlt  in  New  York,  New  Jersey,  ana 
Pennsylvauia  shall  demonstrate  that  this  cannot  be  done,  we  may  still   point  with 

Eride  to  the  fact  that  this  action  has  saved  more  thousands  than  it  has  cost  hni^^reds ; 
as  demonstrated  to  other  States  that  when  Pennsylvania  is  appealed  to  for  co-opera- 
tion in  a  good  cause,  rthe  is  not  slow  to  respond  ;  and  that  when  so  important  an  in- 
terest i-i  in  danger,  tho  State  is  not  slow  In  her  attempt  to  extend  a  helping  hand. 

Professor  Gadsden,  of  Philadelphia,  Pa.,  writing  under  date  of  Jan- 
navy  21,  1880,  says : 

The  authorities  in  this  State  are  still  at  work  in  stamping  out  the  disease  of  plenro- 
pneumonia  among  cattle.  There  are  now  but  three  infected  herds  left,  and  tney  are 
in  three  ditier  lit  counties  of  the  State,  viz.,  Delaware,  Lancaster,  and  Lehigh,  which 
are  giving  t]w  authorities  any  trouble.  Each  herd  will  be  kept  in  qnarantine  three 
nioTiths  af<er  the  hist  trace  of  disease  has  disappeared.  The  owners  of  diseased 
cattle  cou)piain  of  tho  small  sum  paid  per  head  by  the  State,  but  Secretary  Edge  is 
afraid  to  pay  more  for  fear  the  good  work  will  have  to  stop  for  want  of  means.  I 
notice  that  tbe  authorities  in  tho  Stat«  of  New  York  have  ordered  all  work  suspended 
until  the  legislature  shall  have  appropriated  more  money. 


traffic 

in  diseased  animals.  Many  Kuch  cases  as  the  one  alluded  to  could  be  traced  out  in 
this  State.  Secretary  Edge,  in  a  conversation  with  mo  yesterday,  said  that  he  was 
satisOed  the  disease  could  be  stamped  out  in  this  State  if  diseased  animalo  were  pro- 
lubited  from  entering  it.    He  haa  spent  only  about  ono-haif  of  tlie  (3,000  appro- 
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priatoil  for  the  ]>arj>o:<o  of  eradicatiDg  tlie  disease.  At  first  Ue  waa  obliged  to  pay 
Axtravagant  vricou  for  souie  of  the  disoafit'd  an i  mala  in  order  to  satisfy  tEa  oitHfTi* 
Now  be  payH  but  i:'>  pt-r  head  for  auimala  Buffering  with  the  diseaaa. 

The  following  is  iiu  cxtTact  from  Professar  Michcncr'^  letter,  alluded 
to  b>  Professor  Gadciden : 

Tour  letter  ni.ikinj;;  inc^airy  iii  rejraril  to  the  lierd  of  Mr.  C.  Kraiiw,  of  Lehigh 
Coiinrv,  ih  at  band.  TIiIh  herd  is  ailc'iod  b,v  contu^iouH  pleiini-piieuiiKmia  be,v<iud 
the  pos.si1>ility  dI'  a  doubi,  u:i(l  it  Ih  eipially  as  ctTiaiu  that  the  disease  waa  broucbt 
hert»  bv  a  bt-ilVr  that  c;'.inr  from  Balriinon;  tbroii^^b  the  Philadelphia  cattle-yard.  Str. 
Jonas  OriilMT,  v^bo  tuAd  tlu'  ncilor  t.u  Mr.  Kiuiinm,  bus  truci^d  her  biiek  rh  far  aa  Balti- 
DKjre,  and  bas  kindl;*  fuiiiishrd  me  niib  rbu  uauuM  of  all  the  parties  to  the  trausac- 
tiou.  KrausM  hnpj;l:t  liiu  bcilVi  Se;»t.unilK:r  11.  Witbin  fn»in  two  to  three  weeks  bia 
attention  wah  attnict«.:d  to  bvi  Ity  bt'r  inakintr  a  |;rnntin^  noise.  8be  was  being  fed 
for  li  fainilv  b'-cf,  ;uni  wjih  Hinldt^d  and  i>.istnred  witb  the  milch  cows.  She  ^^raduallj 
pined  aunv  uiid  d'.t  >)  in  ai'ont  four  wiioks.  Sbe  wus  examined,  and  oue  luue  wu 
found  swolb-n  .vdid  and  a<l/M-iii)jL!;  t^)  tlu;  rih.s.  A  lew  days  aftHrshe  died  other  auimali 
oummenc.ed  to  sli(»\v  Hvinpioiii.s,  and  the  local  cow  doctors  susptiuted  pleuni-pueuino- 
Dia.  Tbe>  bad  ih*mt  Itad  iht*  di.S(a.scin  iba^t  locality.  Pleading  ignorance  of  the  law 
and  of  parties  intnistcd  \.iih  it.s  cxrt  ution,  tbo  disi'at*e  wan  allowed  to  have  its  own 
way  until  l)i"ct':;il»i'i  ['A,  wImmi  its  i-xintr^cc  wa>«  iiia<li  knov.n  to  the  governor's  special 
agent.  Kd-«».  Uiubr  hi.s  urdrm  1  visit. -d  tlic  berd  innbwiih,  found  that  two  auimali 
bad  alrt^aiiy  (ii«.*d,  and  that  twe.lvt-  more  wtTe  sick.  Wc  killed  Uiu  of  these  and  uiade 
pvit-nu»rit m  i;.\:iiniTiatioiiH  of  riLibt..  We  found  tbcin  badly  atfectvd ;  all  had  ihb 
cbaractri'iL.!  u  sv>oi1on,  banl,  maroit'd  tt;)[U'arance  of  lun^,  and  the  adbcsioii  that  be- 
lon^H  omIv  lo  <:onr:.;;ionH  plcnro-pncumonia.  The  disciUMnl  Iun^»  weighe<l  frou  25  to 
4r)  pounds,  and  the  btaltby  um^H  from  'A\  to  4^  p«»undH.  We  have  since  killed  one 
morn,  making  tbirt^H'u  in  all  vvbicb  ba^t^  liceu  lost  out  of  this  herd.  We  have  reason 
to  hope  th:iT  tlic  disease  is  now  undiT  control,  althoii|rh  ten  more  are  slightly  affected 
and  tWHiity  o'.hor.)  nave  b('c:i  somi'what  exposed  to  l\n'  dist'ase,  yet  still  remain  com- 
parat.ivi'ly  bH:'!i}:\.  Ko  pains  b;;vi'  Ix-on  8])arcd  to  carefully  isolat«^  the  sick  from  the 
w«ll.  DiHinfciitdntb  bavo  bcfu  libt-rally  nst-d  and  a  rij^id  quarantine  enforced.  The 
discam^  ba>s  not  Hpnud  tVom  tbo  Krau:x»  farni,  the  location  of  buildings  and  snrronnd- 
inj^h  all  temliiit^  in  jjH'V(;:i;  tlii.-,. 

In  hIJ  of  tbi:  Ht  viij  litTils  tbat  «  have  heretofore  manaj^ed  ander  direction  of  Mr. 
Ed^e,  we  l;avi-  [:\  ■.■,.  K'::\\i\y'i]X\\  tw.vv.'  nSi'iiI  in  stamijinjL^  out  the  disejise,  and  Che  owners 
are  ail  wril  Miiti.-iM-d  \\\>]i  tin  ii.-mIi  ni'  oui  nianaj;iMin-nt.  Conctjri  of  action  on  the 
part  of  till*  Siatr.,  vviih  f.]^»  iicart\  co-j»prialion  oi"  tbr  national  ,s;overnmeut,  will  ef- 
fect cially  ri«l  linn.-;. J  try  (il  ii-.i  ion  Imi;^  d<'ia\tul)  of  iliis  nui.-jt  insi<li<uiH  and  dan^erona 
eiuMiiN  to  our  \:\-^\  i-r.wUi  in(,-i.'.ri:..  I  ba\t*  lost  all  p;iri<Mn:e  with  theme  who  advocate 
Olbcr /ii.';i;i*'  !  ii:i.'  .'liiv-^v:  now  I-^'ii;;;  enijiloyrd  b_\  our  i.(^in;:)on wealth  for  the  eradica- 
tion 


con 
th 


ion  ol  till'  dl  ,•.(..<*.  WluMj  ui.  ii  ialA  cif  tlu>  diseitsc  In. in «l»  curable,  and  not  even  a 
ontaj,ii!iis  iii:.:;.::y,  t  iM-.y  j);i1,\  i^'iiow  their  i«;iK«rHiKe.  Tbt  disrnse  entirely  dej^iroys 
he  I'uncMiiiTi.  i'i'  innj^  ti.-.-.iji  .  i\.n]  i.r.u  only  be  t,nred  by  t!i.^  icinovnl  of  diseased  oz^ana 

anrl  t!'i«   inser.'.'i  nr  >.i:'j.sl''i  uliou  cl"  ncv  onco — a  fciiL  Lbo  be.-t  ecrgeon  would  hftirdly 

andr5?l*ke  to  p*.ir.,:-';i. 

;ir.i"':r.,>;SiVi'i  rir^ArsuiiiLS  adopted  T^^  new  jersey. 

In  coinpliii.K '^  w\\\\  t'iie  provi.sijM-s  of  an  aotontitloxl  "An  act  to  pre- 

reiit  tl:^'  ^i!'.  1.1  vi'  y-or.tir/wms  or  iufrctioiii.  [vUMiro-piuMiiRoiiia  among 

earth'/ |«;ts.;'.il  by  llv  :i\?;ishtunv  ol'  Nvw  ,J(»rsi«y  diirin;;  tlu-' session  of 

l^76--7i»j  (ioM'ii-or  l\ItOi:iI:iii  ajipoiiiltul  Gcuitrjil  \V.  [].  8terliiig  as  the 

»ead  of  a  (.Mffi;,;ri  si<;ii  t**  form  rules  and  iv;j:ula1ion.s  for  the  proiH-r  eii- 

'•»'*crriii'{iv  Ol  \\iC.  h.w.     lit.'  o>rijnj<'juxd  ojM^j:iiions  i;t  Tri'iitoii,  on  March 

-»    1870;  and  iri  oi».or  to  deteimine  tiie  t»xtenl  and  hjeation  of  the  dis- 

<t%  lie  <:;M:*;t»»i  I'lrciilar-li  ti^-ii-.s  to  be  addressrd  to  lh«^  assessors  of  each 

r.vns]]i]>,    K)    i;.r^l:!Kuvt(':s,   fjjrniers,   and   oHht   pronunent   gentlemen 

•I'M.i.ri  .^xix  ii,,.  ij>tirT(.*,  ixsjueslin;!^  8neh  information  as  tln\Y  eoiild  foveas 

U'.:-s.K'  /hid  e.xtein  of  the  malady  in  their  reHpective  and  more 

iort.     l\oni  the  answers  returned,  he  isniud  that  the  dis- 

^*-;j;  to  a  consitierable  extent  in  various  sections  of  the 

^i  '"^'^  V  ••*  th"iH*forA,  necens^^v  ^^^  iminediat'e  and  dd- 


,^  in 


CONTAGIOUS  LUNG  PLAGUE  OF  CATTLE. 

Report  Commissioner  of  A^culUm  fe>rl879.  Plate  1. 


-.  :t.'^   or    01SCASE0   LUNC:rec«nt  CAa«  of  Lun|    Ptkfu* 
i   Ki■^'i     3how«d    black    hap«.tic«,tion  i      th«    c*ntre ,    rad 
hapatizBtion;  th*  thick  and,  interlobul  a.r    infiltration. 
Sevoral    blookod    vessel*  aro  •hown. 
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imiitiHl  for  ihu  pia.Ki:-';  of  tfradiiatin^  tlie  iliapase.     At  ilnt  lia  waa  obliged  tu  p 
ei;t£avacaiic  itIcos  t\>r  hOiiK^  of  thb  diaoaHL-d  auimalfj   in  order  to  batisf)  t£o  o^ufi 
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CONTAGIOUS  LUNC  PLAGUE  OF  CATT 

Report  Commissioner  of  A^ricukuro  forl379  p 
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CONTAGIOUS  LUNG  PLAGUE  OF  CATTLE. 

Report  CoRuriissioner  of  A^ricuIUm  forlS7B.  Pla.te  H- 


/ 


r\ 


Section  of  healthy  lun£  i  Cow),  ehowing  tha    abundance  of 
eriobular  cellular  OP  conneotive  tiaeue  of  a  bright  rose  color 
Average  weight  of  either  right  or  left  lung,  3i  pounde. 


CONTAGIOUS  LUNG  PLAGUE  OF  CATTLE 

Report  Commissioner  ol' A^rirullUTB  for  1379  Pialeffl, 


Section  of  the  left   lun^  of  *.  Cow   in  an  advanced   sta^e  of 
Contagious     Pleuro    pneumonra.  showing  the  characteristic   marblec 
appearance    formed  by  the  exudation   and  consolidation  of  lirmph  'nt 
the  interlobular  cellular  tissue 

Weight  of  left  lung    37  pounds,  i-ifht  luo^  5  pounds 
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In  April,  General  Sterling  found  it  necessary  to  move  his  headquar- 
ters to  Jersey  City,  in  order  to  meet  the  requirements  of  moving  cattle 
to  and  from  the  State  of  New  York,  from  whence  the  New  Jersey  dairy- 
men largely  draw  their  supplies  of  fresh  milch  cows. 

Dr.  Holcombe  was  appointed  as  surgeon-in-chief,  and  Dr.  Corhes  desig- 
nated as  inspector  of  the  abattoir  at  Jersey  City.  Four  other  veterina- 
rians were  appointed,  and  on  the  1st  of  April  were  commenced  regular 
inspections  of  the  herds  in  Bergen  and  Hudson  Counties.  These  coun- 
ties were  quarantined,  in  order  that  proper  restrictions  might  be  placed 
upon  the  movements  of  cattle  in  the  absence  of  proper  permits.  All  the 
ferries  and  boats  on  the  eastern  border  engaged  in  carrying  stock  into 
New  Jersey  were  prohibited  from  landing  cattle,  unless  accompanied 
with  a  permit  issued  by  General  M.  E.  Patrick,  of  the  New  York  State 
Commission,  who  had  issued  similar  orders  relative  to  the  landing  oi 
stock  in  New  York.  Thus  the  carrying  trade  between  the  two  States  at 
this  important  point  was  effectually  controlled. 

From  rei)orts  received  from  the  western  and  southwestern  portions  of 
the  State,  General  Sterling  was  convinced  that  the  disease  was  being 
imported  from  Pennsylvania.  Therefore,  on  the  second  day  of  August 
he  appointed  Mr.  J.  W.  Allen  an  insi)ector,  gave  him  written  instruc- 
tions, and  dispatched  him  to  Camden  for  the  purpose  of  consummating 
arrangements  with  the  ditferent  ferries  plying  between  Philadelphia  and 
the  different  ports  of  entry  l>ing  between  Salem  and  Phillipsburg, 
for  the  transportation  of  cattle  from  Pennsylvania,  and  the  inspection 
of  the  same  on  their  arrival  in  the  State.  His  efforts  were  successful, 
and  the  ferry  companies  caused  to  be  erected  on  the  New  Jersey  side 
a  suflicient  number  of  sheds  and  jiens  to  hold  all  cattle  crossing  from 
Pennsylvania  until  afti^r  a  thorough  inspection  had  been  made.  The 
ofiQcers  of  the  Pennsylvania,  New  Jersey  Central,  and  other  railroads 
cordially  co-operated  with  the  State  authorities,  and  soon  all  the  prin- 
cipal avenues  for  the  ingress  of  the  disease  were  effectually  closed. 
General  Sterling  closes  his  brief  report  as  follows: 

Whon  wo  consider  the  numbor  of  cattle  in  this  State,  and  estimate  their  valne,  the 
iTn])orTancti  oi"  this  siibjtct  ^\  ill  be  ajiparont.  The  number  of  cattle  iu  the  State  on 
Jannarv  1,  1 -?'.>,  \v:is  ;2:U',.7C0,  vahied  at  67,628,922.  With  a  knowledge  of  the  past 
history  of  llio  (lisoast^  in  this  and  other  rouiitrics,  and  the  dilhciilty  c»f  eradicating  its 


as  well  as  K'^i.^^laiive  enaotmentiH  and  pn-eautiouary  meaKiircs  hitherto  adopted  for  it, 
prevention  e]^^^^.v]u'^^,  a  j:ra\e  repponsibility  wiU  attach  to  those  in  power  if  the  dis- 


inspected 

2,G*;:i  herds,  containing  40,309  head  of  cattle. 

Many  cat  tie  Hbowinj^  syniptonm  of  disease  were  placed  in  qnarantine  and  held  nntil 
the  incnba live  neiiod  had  pass»»d,  being  carefnlly  watched  dnring  the  meantime. 
When  no  other  symptom  than  bnmchial  trouble  was  manifested  the  order  of  qa»ran- 
tino  was  removed. 

ITie  number  of  cattle  found  necessary  to  destroy  in  order  to  prevent  the  spread  of 
the  disease  was  315,  at  an  average  cost  to  the  State  of  $11.85  per  head.  There  are  now 
in  quarantine  9".^  Lerds,  containing  865  bead  of  cattle,  of  which  number  257  head  have 
been  ceudc^mned  as  suiiering  with  contagions  plemo-pntiunonuL  The  total  ezpADiet 
of  ths  oouiiiiMioa  will  aggregate  Abpnt  fl9|(KMi. 


k 
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mdred  and  tweutietb  street  and  Fuurtb  avenue. 

iimdred  and  twentj-flrst  street  and  Fonrth  aveooe. 

wbole  wentpiii  i>.nd  of  thiia  ittlnnd,  as  far  haoh  as 
itiflt)  iufec.ttftt  The  stultles  of  Giiff,  Fleimibrnaiin  & 
^mally  tlie  liot-bi'd  nf  Che  disease,  are  now  i)erf<«tly 
on.  JaiTiiiiffa  is  lm;nt(^l  some  lUj  miles  back,  tbere- 
:ttrict  iiiehitle.i  Brooltlyn,  New  Dtrt^i^ht,  Fliilbush, 
ids,  aud  r^ew  I^)rs,  in  Kiii^'»  County,  and  Long 
•wn,  Jamaica,  Flutjliiug,  and  Oreeduioor,  in  Quuena 

At  tbe  esti-enie  eastcru  end  of  the  island  are  ezten- 
.68,  aai'A  AS  common  iDistures.  Tbe  plaFfiie  jirevuiled 
lug  on  these  ran^e.s,  but  it  is  non  t>elieved  they  are 
from  it-,  as  tbe  last  known  cases  were  destroyed  at 
28,  1879,  and  at  Heliport  Aufnist  11,  1879.  This  por- 
has  l>eeQ  subjected  to  numerous  examinations,  and  Is 
entirety  free  fi'OiH  tbe  (itii^e. 

-A  year  ajro  one  case  of  the  plafnie  was  discovered  on 
'Euima]  was  killed.  No  cane  has  sinci-  ap|>eared,  and 
V  regarded  as  absolutely  free  from  tbe  disease. 
nd  ISth  dayp  of  Fel>ruary,  in  conip'>".v  with  one  of  the 
ectors,  1  visited  several  sttiblcs  in  HrooUlyn.  I  found 
cases  in  these  stables,  but  no  acute  ones.  At  Johnson 
BT-house  ]  was  shown  a  portion  of  a  chamcteristically- 
which  bad  been  t^ikeii  from  an  aninnd  kilJe<l  a  few  Lours 

7 14  I  visited  the  stables  of  Sir.  Lang,  One  bundre^l  and 

.Jid  Fourth  avenue,  Now  York,  where  I  found  three  cows 

tbe  plague.    One  of  these  was  a  verv  aeute  case,  and  I 

■!.■■    ^'i.i    ,,!„■.  of  tilO 

leiiuii-d  to  thi'uniil  do-.-l;,     Mr.  I'nmilie,  n  ueighbor 

V  on  llio  li-'tb  day  of  February  by  the  disease.     A 

t  cow  from  a  dealer  named  Louim,  and  the 

';  on   lli:tt.  itav  llut  this  cow  came  to  his 

-  f>n  One  hundred  and 

liiid  owned  the  cow  he 

I.eatcow  from  a  dealer 

•She  wa«  a  "  two- titter," 

to  littr  price.    Bhe  never  (lid 

""  B  nrlitur  days  befiire  ray 

tlie  ofTul  dock  tiuil  'wtt- 

to  above.    Botl)  eoKen  nv 

'-nUUlDCKiia  eonta0i<ysit,    Onu 

^tmXPJV.l-r..  ai.d;;i;rcspi. 
^01  'iirisol- 


-dlat«  por- 
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They  proved  to  be  alTected  with  contagious  pleuro-pneamoniay  and  8oaa 
infected  the  herd  with  wUich  they  had  been  placed.  The  herd  was  quar- 
antined by  order  of  die  State  commissioners,  but  the  owner,  on  the  Stk 
of  March,  1870,  broke  quarantine  and  took  them  to  New  York«  This 
fact  coming  to  the  knowJedge  of  the  authorities  in  time,  they  wei'e 
enabled  to  be  in  Noay  York  on  the  aiTiva)  of  the  animalS|  wherebthey 
were  at  once  killed  by  order  of  the  New  York  commisision. 

Mr.  David  D.  liawley,  of  Danbury,  liiid  an  outbreak  of  disease  in  his 
herd  on  October  27,  1879.  Tbtsy  were  \isited  by  Dr.  Hopkins,  of  New 
York,  who  made  an  autopsy  of  a  calf  and  pronounced  the  disease  tuber- 
culosis. The  calf  came  from  New  York,  and  had  been  with  the  herd  but 
a  month. 

Mr.  Porter,  of  Waterbury,  had  an  outbreak  among  his  cattle  on  the 
13th  of  November,  which  the  attending  veterinarian  feared  might  prove 
to  be  contagious  pleuropneumonia.  The  herd  was  visited  by  the  State 
board  on  November  18,  and  the  decision  arrived  at  was  that  tiie  ani- 
mals were  suifering  siinply  from  sporadic  disease.  No  post  marUm 
examination  was  made,  and  they  are  now  reported  as  doing  welL 

Some  trouble  was  reported  aniong  cattle  at  Llartland  and  Milford,  but, 
on  examination  by  the  commissioners,  the  disease  was  decided  to  be 
sporadic. 

I  visited  the  herd  of  Mr.  L.  B.  Mead,  of  North  Greenwich,  which  I  found 
suffering  from  contagious  pleuro-pneuiuouia.  Although  the  trouble  was 
of  lonjJ!  standing,  some  of  the  cows  certainly  were  in  a  condition  to  con- 
vey the  disease  to  healthy  or  non-infected  animals.  There  were  ten 
cows,  one  pair  of  oxen,  one  yearling,  and  six  calves  in  this  herd. 

The  herds  of  Daniel  M.  (Irillin,  Jose])h  B.  Dusted,  David  D.  Hawley, 
and  Mr.  Porter  were  visited,  but  no  cases  of  the  plague  were  found. 
Reports  fi'om  VVatertowu,  Waterbury,  North  Brandford,  Hartland,  and 
Milfnrd  were  of  such  an  a^surijig  character  that  1  did  not  deem  it  neces- 
sary to  visit  those  points. 

NEW  YOEK. 

I  am  iiidobtiHl  to  tlu>  New  York  commission  for  the  following  state- 
ment made  Fo:>niary  J 2,  1880: 

Putnam  Count:/, — Un  the  line  of  the  Hariem  Railroad  there  have  been 
lately  slauichtered  17<>  animals.  Of  th(»se  40  were  acute  cases.  The 
others,  having  been  ex^josed  to  the  contagion,  were  killed  to  prevent  the 
spread  of  the  disease.    The  beet  was  marketed. 

In  the  town  of  Kent  Jovseph  11.  Spragne  has  an  infected  herd  of  60 
head  of  cows,  steers,  and  calves.    They  are  now  in  quarantine. 

Westchester  (Jovnty, — In  Yonkers  Mr.  Austin  had  a  herd  of  27  head, 
whieh  had  been  reduced  by  the  ravages  of  the  disease  to  8  animals.  Mr. 
Peirpoiiit  h;id  a  herd  of  11  head,  whieh  had  been  ex])osed  to  infection. 
Two  of  these  had  been  killed.  Mr.  Cheever,  t>n  OdelPs  farm,  has  a  herd 
of  12  he^ul  that  have  been  iiit'eeted.     Mr.  Covle  has  one  animal  infected. 

In  Oroton  Falls,  Bedford  Township,  Mr.  iJutler,  who  generally  keeps 
about  50  animals,  has  lost  b^  death  and  slaughter  his  entire  herd,  with 
one  exception. 

AV?r  York  City. — Tn  the  city  there  are  believed  to  be  but  five  inflected 
stables  left.     These  are  in  quarantine,  and  are  located  as  follows: 

No.  1.  West  Seventieth  street.    Old  chronic  cases. 

l^o.  2.  West  Seventy  eighth  street.     Ar,ute  cases. 

No.  3.  East  ^^inetietb  street  and  Madison  avenue.    Acute  cases.  ~ 
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No.  4.  East  One  bnndred  and  twentietb  street  and  Fourth  avenue. 
Acute  canes. 

•  No.  5.  Bast  One  hundred  and  twenty -first  street  and  Fourth  avenue. 
Acute  crises. 

Long  Island, — The  whole  we^stem  end  of  this  island,  as  far  back  as 
Jamaica,  is  more  or  less  infected.  The  stables  of  GafJ',  FleiHchmann  & 
Co.,  of  Blissville,  originally  the  hot-bed  of  the  disease,  are  now  perfectly 
free  from  all  contapfion.  Jamaica  is  located  some  10^  mile^  back,  there- 
fore the  infected  district  includes  Brooklyn,  New  Utrecht,  Flatbush, 
Gravesend,  Flatlands,  and  New  Lots,  in  Kinjcs  County,  and  Long 
Island  City,  Newtown,  Jamaica,  Flushing,  and  Creedmoor,  in  Queens 
County. 

Suffolli  County, — At  the  extreme  eastern  end  of  the  island  are  exten- 
sive uufenced  ranges,  used  as  common  [)astures.  The  plague  prevailed 
among  herds  grazing  on  these  ranges,  but  it  is  now  believed  they  are 
thoroughly  freed  from  it,  as  the  last  known  cases  were  destroyed  at 
Montauk  August  28,  1879,  and  at  Bellport  August  11,  1879.  This  por- 
tion of  the  island  has  been  subjected  to  numerous  examinations,  and  is 
now  regarded  as  entirely  free  from  the  plague. 

iStaten  Island. — A  year  ago  one  case  of  the  plague  was  discovered  on 
this  island.  The  animal  was  killed.  No  case  has  since  appeared,  and 
the  island  is  now  regarded  as  absolutely  free  from  the  disease. 

On  the  12th  and  13th  days  of  February,  in  company  with  one  of  the 
New  York  inspectors,  1  visited  several  stiibles  in  Brooklyn.  I  found 
several  chronic  cases  in  these  stables,  but  no  acute  ones.  At  Johnson 
avenue  slaughter- house  I  was  shown  a  portion  of  a  characteristically- 
diseased  lung,  wliich  had  been  taken  from  an  animal  killed  a  few  hours 
jireviously. 

On  Feliniary  14  I  visited  the  stables  of  Mr.  Lang,  One  hundroxl  and 
ninth  street  and  Fourth  avenue,  New  York,  where  1  found  three  cows 
sntToring  with  the  j)lague.  One  of  these  was  a  very  acute  case,  and  I 
was  informed  had  been  afllicted  but  three  days.  This  and  one  of  the 
others  had  been  condemned  to  the  offal  dock.  Mr.  Froudie,  a  neighbor 
of  Mr.  Lang,  lost  a  cow  on  the  12th  day  of  Febniary  by  the  disease.  A 
week  before  ho  had  bought  a  cow  from  a  dealer  named  Louis,  and  the 
(tow  that  died  was  taken  sick  on  that  day  that  this  cow  came  to  his 
Gtablo.  The  nearest  stable  to  Mr.  Froudie's  is  on  One  hundred  and 
tw(  Iftli  street  and  Fourth  avenue.  Mr.  Froudie  had  owned  the  cow  he 
lost  for  eight  months.  Lang  purcliased  his  sickest  cow  from  a  dealer 
iinnied  Franke  some  four  or  five  weeks  previous.  She  was  a  "  two-titter," 
and  on  that  account  Franke  knocked  oil  $5  on  her  price.  She  never  did 
wi'll.  Tiio  other  two  commenced  coughing  three  or  four  days  before  my 
visit. 

On  the  afternoon  of  the  same  day  I  visited  the  oftal  dock  and  wit- 
TH  s?ed  the  autopsy  of  Lang's  cows,  alluded  to  above.  Both  C/Uses  re- 
\  raled  well-marked  lesions  of  acute  pleuro-pneumonia  contagiosa.  One 
ol'  the  animals,  which  showed  a  temperature  of  105o  Fahr.,  and  36  respi- 
r;itioi]s  por  ininnte,  had  the  whole  posterior  lobo  of  the  left  lung  consol- 
i«lat<Ni  and  strongly  adherent  to  the  costal  plem^.  The  right  lung  was 
1m  jiiliy.  Tlie  pel  jeardium  was  thickened  to  half  an  inch.  In  both  lungs 
ol  iLio  i^econd  row  were  found  a  number  of  small  isolated  spots  of  the 
rhurac'cerisuc  le/iiona  of  the  disease,  the  largest  being  about  the  shr^  o(  a 
(l.mblo  fist.  Their  borders  were  well  detined,  and  l£e  intermediate  poi- 
j  lons  of  the  Inng-tissue  appeared  perfectly  healthy  to  the  naked  eye* 

'  The  last-Darned  stables  weie  infected  from  One  hundred  iind  twentieth  stceek 
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On  Febmary  16,  at  One  hundred  and  twentieth  street  and  Fonrfli 

avenue,  I  found  three  cows  which  had  been  exposed  to  infection,  and 
were  in  quarantine.  They  apx)eared  healthy,  and  one  had  just  been  sold 
to  a  butcher  named  McEvoy. 

In  Tremont,  at  the  stable  of  Mr.  Bohle,  I  found  two  cows,  one  of  which 
had  been  put  into  an  infected  stable  on  Christmas.  Her  temperature 
was  lOIo  Fahr.,  and  she  was  breathing  at  the  rate  of  30  respirations  per 
minute.  The  other  animal  was  a  Jersey  cow ;  both  animals  had  be^ 
order^  slaughtered  as  soon  as  they  could  be  got  ready  for  the  butcher. 
A  Mr.  Connors,  a  neighbor,  had  had  some  trouble  with  his  herd,  but 
they  were  quarantined  and  seemed  to  be  doing  well.  The  infection  to 
this  herd  of  Mr.  Bohle's  was  coniniunicated  by  a  cow  that  was  pastured 
with  ten  others  on  a  common  lot.  She  developed  contagious  pleuro- 
pneumonia, and  was  killed  in  the  month  of  August.  Three  numths  and 
nineteen  days  thereafter  the  second  animal  was  attacked  and  sent  to  the 
offal  dock,  where  she  was  slaughtered.  At  the  end  of  three  weeks  a 
third,  and  at  the  end  of  four  weoks  a  fourth,  animal  was  taken  sick,  and 
both  were  slaughtered.  The  first  one  of  these  animals  belonged  to  Mr. 
B.  Jorkman,  the  other  three  to  Mr.  Bohle,  who,  as  has  b»en  before 
stated,  bought  a  fresh  cow  on  Christinas  and  put  her  in  with  one 
remaining  from  his  original  herd.  This  was  in  direct  \'iolation  of  the 
law  and  his  instructions.  She  is  now  <lisoasod  and  has  been  ordered  to 
be  killed.  These  ten  animals  were  strictly  isolated  as  soon  as  the  first 
cow  was  killed,  and  no  other  infection  was  then  possible.  Two  of  them 
have  since  been  fattened  and  sent  1o  the  butcher  in  a  healthy  condition. 
The  remainder,  with  tlie  exception  of  those  belonging  to  Mr.  Bohle,  are 
still  free  from  disease. 

On  the  17th  day  of  February,  in  company  ^vith  Professor  Law  and  Dr. 
Hopkins,  I  visited  the  farm  of  Mr.  Joseph  Si>rngue,  in  Kent,  Putnam 
Count}',  whose  herd  was  infected  and  had  been  in  quarantine  for  some 
time.  The  herd  consist^nl  of  53  hoad,  and  were  sold  during  tiie  day  by 
the  State  commission  to  bntclK^rs  v/ho  hiid  been  notified  to  attend.  The 
animals  brought  an  average  of  $6  per  head,  wljich  was  regarded  as  a 
low  price.  Tliree  of  tlie  animals  were  considered  too  badly  diseased  for 
beef,  and  on  being  killed  showed  well-marked  lesions  of  the  disease  in 
its  different  stages.  This  herd  wao  infccte-d  by  a  cow  purchased  from  a 
dealer  named  liobinson. 

On  Febi'nary  18.  in  company  with  the  same  gentleman,  I  visited  Oro- 
toQ  Falls,  West (r]i ester  Coiinty.  Vv>.  fonnd  here  a  gentleman  by  the 
name  of  jliitlor,  who  had  lost  '^1  animals  out  of  a  herd  of  32  by  the 
plague.  Hi?  remaining  4J0w  was  in  (inarantine,  with  no  symptoms  of 
the  diseas(^  mJUji lest.  On  the  l.r)tb  of  Jane  last  Mr.  Butler  bought  17 
cows  of  ]\lr.  EoMmsoi),  tlie  donler  above  referred  to,  and  they  were  de- 
livered to  bini  on  Hie  ITth  of  the  sauiemontli.  They  had  been  pastured 
ill  the  siiiiimer  on  '•  Llyott'S  lower  farm*'  icith  a  cow  that  had  been  sick 
mt  hail  rccorerfd.  '.i.'he  tin^t  animal  on  Butler's  farm  sickened  on  Sep- 
^»niber  10,  and  soon  <lied.  The  remaining  30  head  were  either  slaugh- 
"i**mI  for  b<^ef  or  kiUed  dijseased. 

*ii  '  4miku y  ll^  \\\  (*ompa]iy  with  the  same  gentleman,  I  visited  the 
-M  ■■     M  Mr,  l):mi<'l  Austin,  in  Yonkers,  West^jhester  County.     Origi- 

1  ,  .1;'^  .«^;<'T'^'»'''«:vii  had  a  herd  of  iJ7  head,  IS  of  which  had  either  died 
rlif  |»1:;;'"  "^  •-  '^'1  l^.een  killecl  for  beef  in  the  incipient  stag^  of  the 
i  ..  niinnaJM  were  kille'^  ^-^^  beef,  and  showed  no lesiona 

niir  remainih.      '  "^  ^re  "«^  "^U-marked  chronic 
>T»p^q<'»i     ......      i^iiiv   »er^  was  infected 
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by  a  cow  that  had  pastured  on  an  nnfenced  range  called  ^<  Hog  Hfll^"  in 
the  town  of  Yonkers.  She  wandered  into  a  field  near  Mr.  Austin's  place, 
where  she  died  on  the  27th  or  28th  of  July,  and  was  not  buried  for  some 
days  after.  The  disease  appeared  iajnong  Mr.  Austin's  cattle  on  October 
21.  The  herd  of  Mr.  OdeU,  on  whose  farm  this  cow  died,  was  no  doubt 
infected  by  the  same  animal.  His  herd  consisted  of  some  valuable  Jer- 
seys, among  which  the  plague  appeared  on  August  28.  We  kiDed  three 
of  his  animals,  and  they  all  showed  well-mark^  lesions  of  the  disease. 

On  February  20^  visited  Mr.  Tice,  of  Newtown,  which  is  a  suburb  of 
Brooklyn,  Long  Island.  His  herd  was  infected  about  the  middle  of  Oc- 
tober. Eight  of  his  animals  died,  and  he  had  continued  to  fill  their 
places  with  fresh  ones.  We  found  12  of  his  animals  suffering  with  the 
plague.  Two  cows  were  killed — one  an  acute  and  the  other  an  older 
case— and  both  showed  well-marked  traces  of  the  disease.  His  herd 
was  infected  by  a  cow  sent  him  about  the  20th  of  September. 

A  Mr.  Grady,  whose  stables  are  in  BlissvUle,  a  portion  of  the  suburbs 
of  Brooklyn,  had  lost  11  head  of  cows,  out  of  a  herd  of  14,  since  the 
middle  of  September. 

PENNSYLVANIA. 

I  arrived  in  Philadelphia  on  February  24,  and  during  the  evening 
visited  and  had  a  conversation  with  Dr.  J.  W.  Gadsden,  relative  to  the 
prevalence  of  the  plague  in  Pennsylvania.  Dr.  Gadsden  showed  me  a 
private  telegram  giving  him  the  information  that  the  British  Govern- 
ment contemplates  raising  the  embargo  on  cattle  transported  from  the 
Western  and  Southweste^-n  States  through  Canada  and  shipped  to  Qreat 
Britain  from  ports  of  the  Dominion  Goi^ernment, 

On  the  morning  of  February  25,  in  company  with  Dr.  Francis  Bridge, 
I  visited  the  farm  of  Mr.  J.  F.  Taylor,  located  near  the  town  of  Marple, 
Delaware  County,  Pa.  We  found  the  gentleman's  herd  suffering  with 
the  disease.  Having  selected  and  paid  for  four  acute  cases,  the  animals 
were  slaughtered  mid  examined.  The  port  mortem  examination  revealed 
all  the  lesions  of  the  disease  in  its  acute  stage.  This  herd  was  infected 
by  a  cow  purchased  by  Mr.  Taylor  in  the  Philadelphia  stock-yards.  She 
was  ill  very  good  condition,  and  when  she  arrived  on  the  fkrm  seemed 
very  tired.  Next  morning  i^lie  refused  to  eat  and  seemed  sick.  She  died 
in  a  few  days  thereafter  -^ith  all  the  symptoms  exhibited  by  those  that 
have  s-nce  died  of  contagious  pleuro-pneumonia. 

On  Febviiiry  20  I  visited  the  farm  of  Mr.  Wynne,  near  Philadelphia. 
Ills  lierd  originally  consisted  of  34  head.  Ten  of  these  had  already  been 
killed,  an'l  two  liad  died  ot'tlte  disease.  An  examination  of  those  left 
<Ieveloped  {•('  taet  that  the  disease  was  still  present  in  both  an  acute 
and  chronic  J'orm.  The  owner  objected  to  the  slaughter  of  any  of  the 
animal^.  His  herd  was  inleeted  by  some  cows  he  purchased  in  the 
rhihM^^l[ihia  .^rock-vards.  The  disease  broke  out  about  the  first  of 
June  Insi, 

On  {]»o  'J7th  <lny  of  February  1  visited  Messrs.  Martin,  Fuller  &  Co., 
V  ho  li^vc  eh:i]\cie  of  the  Pliiladelphia  stock-yards.  Thi^y  offers  me 
ev(  ]  \  rarj'iiy  i-n*  an  exanunation  of  the  premises.  During  my  interview 
with  I hec  -e^itleinen,  Mr.  Fulh>r  said  that  something  ought  to  be  done 
to  n  lievo  tlie  (h  rJirs  in  stot^k  from  the  oppression  of  the  English  em- 
bargo—ih:)t  th<'  l^uropean  trade  is  now  carried  on  at  a  positive  Joss, and 
t  fiat  this  h)s<:  is  cLout  ly  traceable  to  the  embargo  on  our  live  cattle.  He 
further  stated  that  be  v,  as  in  Europe  last  season,  and  found  the  market 
lloo<i(Hl  at  Liverj^ooh    ITis  stock  was  detained  fifteen  days  in  quarantine 
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before  it  could  be  Rlan^htered.  Besides  the  expense  of  feeding  al)  thi» 
time,  bis  aninialR  were  positively  shrinking  in  weight—that  when  they 
were  finally  slaughtered  he  was  compelled  to  accept  any  price  offered 
He  found  dealers  there  who  said  they  could  afford  to  give  frona  tl5  to 
(20  per  hea<l  more  for  the  animals  if  they  were  allowed  to  drive  them 
back  uit^)  the  country  and  slaughter  them  only  as  needed. 

During  the  day  I  met,  by  appointment,  Secretary  Edge,  spe^cia)  agent 
of  the  governor.  He  seemed  to  a[)preciate  the  fact  that  more  thorough 
and  active  m(»asures  than  tliose  heretofore  used  ai'e  necessary  for  a  com- 
plete suppre^on  of  the  plague.  He  thinks  the  better  plan  would  be  to 
pay  a  good  price  for  all  ex])osed  animals,  and  that  in  the  country  all  ex- 
posed and  iniected  animals  should  be  slaughtered  as  well  as  those  acutely 
diseased.  Under  existing  circumstances  he  doe^  not  think  it  would  be 
politic  for  the  State  of  Pennsylvania  to  thoroughly  eradicate  the  dis- 
ease; indeed,  he  does  not  think  this  possible  so  long  as  the  southern 
border  of  the  State  is  unprotected  fi^om  importations  from  Mar^'land. 
Until  quarantine  measures  are  established  against  this  State,  or  the 
State  itself  takes  some  action  for  the  su[)[)ressi()n  of  the  disease  within 
its  borders,  the  State  of  Pennsylvania  cannot  hope  for  succe^.  The 
farmers  of  Pennsylvania  will  go  to  the  Baltimore  stock -yard  to  buy 
"fi^mes,"  and  in  tbis  wp.y  new  cases  are  continually  being  brought  into 
the  State.  Under  the  present  construction  of  ilie  law  sufficieut  means 
to  pay  a  fair  indemnity  cannot  be  obtained,  and  to  kill  even  diseased 
animals  without  funds  to  i)ay  for  them,  the  secretary  believes  would  re- 
sult disastrously,  as  it  would  ])rejudice  the  farmers  against  a  better  law, 
which  is  ho])ed  for  in  the  near  future.  His  policy  is  simply  an  effort  tc 
keep  the  disease  within  its  present  limits  with  the  destruction  of  as  few 
animals  as  possible.  Up  to  January  1, 1880,  the  secretary  had  expended 
but  $2,700  in  repressive  measures. 

On  February  28,  while  examining  some  cows  at  the  stock-yards,  ] 
found  an  acute  case  of  contagious  pleuropneumonia.  The  affected 
animal  was  in  a  yard  with  some  twenty  other  milch  cows,  and  all  were 
being  offered  for  sale.    This  animal  was  seen  also  by  Dr.  Bridge. 

On  March  1,  while  examining  lungs  of  slaughtered  animals  at  the 
Philadelphia  abattoir,  I  found  one  showing  the  well-marked  lesions  ol 
the  plague.  The  butcher  said  the  animal  came  fix)m  Illinois,  but  it  was 
afterwards  traced  to  Cecil  County,  Maryland. 

On  the  2d  day  of  March  I  visited  (Jamden  and  learned  some  facti 
relative  to  the  extent  of  the  plague  in  New  Jersey. 

On  the  3d  insta^nt  I  attended  a  meeting  of  the  farmers  and  Btock- 
raisers  in  tho  infected  <listrief..  The  meeting  was  held  in  PhiladeJphia. 
and  was  called  for  tlie  pm^iose  of  <Ievising  means  for  the  extirpation  ol 
tho  plague.  During  the  day,  visited  Elm  Station,  Montgomery  County, 
and  assisted  in  selecting  six  diseased  animals  from  Mr.  Wpme's  herd 
lor  the  purpose  oi' post  mortem  examination. 

On  the  4th  and  5th  days  of  March  T  was  engaged  in  exannning  lungs 
of  slaughtered  animals  at  the  Philadelphia  abattoir.  I  found  notracce 
t)f  the  disease,  but  on  the  4th  instant,  while,  examining  some  cows  at  the 
stockyards,  1  found  a  second  ease  of  the  plague  in  an  animal  that  camt 
fiom  near  Gettysburg,  Adams  County.  Pennsylvania. 

The  following  aro  the  sources  of  jnreetion  and  loeatians  of  diseased 
Iiei^ds  in  Pennsylvania : 

JPIiiladelphm  County. — The  Philadelphia  rttoek-yards  are  infected, 
These  yards  are  conjstantly  re«jeiring  and  sending  out  to  di^rent  locoli 
iii«  diseased  and  infected  animals. 
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Chester  County, — ^Mr.  M.  Coming,  of  Chester  Valley,  has  a  herd  of  27 
head,  among  which  the  disease  has  appeared.  The  herd  was  infected 
by  a  cow  purchased  from  a  drover,  and  the  infection  coald  not  be  traced. 

iMr.  J.  Dickinson,  of  Chester  Springs,  has  a  herd  of  28  head.  These 
animals  were  infected  by  the  owner,  who  brought  the  contagion  from  a 
neighboring  farm  where  he  had  administered  medicine  to  a  diseased 
animal. 

Mr.  G.  V.  Rennard,  Chester  Valley,  had  a  herd  of  18  animals  infected 
by  his  neighbor's  cattle  (Mr.  Coming's). 

Mr.  Eennard's  cattle  had  infected  a  herd  of  14  head  owned  by  Mr. 
J.  W.  Wilson,  his  near  neighbor. 

Mr.  C.  Holland  Frazer,  of  the  same  neighborhood,  had  a  herd  of  26 
head  infected  by  a  purchased  animal,  which  he  was  unable  to  trace. 

Mr.  W.  Pugh,  of  Chester  Springs,  had  his  herd  infected  by  Mr.  Dick- 
inson, alluded  to  above,  who  visited  this  herd  for  the  i)urpose  of  admin- 
istering medicine  to  a  sick  animal. 

W.  J.  and  H.  A.  Pollock,  Downingtown,  had  aherd  of  30  head  infected 
by  a  purchased  animal. 

Mr.  W.  Eeid,  West  Chester,  herd  of  5  head,  chronic  cases ;  source 
of  infection  unknown. 

Mrs.  Harmaan,  West  Chester,  herd  of  12  head;  infected  from  neigh- 
boring cattle. 

Mr.  W.  E.  Penneypacker,  Cambria,  herd  of  14  head ;  probably  infected 
from  neighboring  herd. 

Holmes  and  Bunting,  Oxford,  herd  of  35  head ;  infected  by  Mr. 
Turner's  cattle  on  adjoining  farm. 

Mr.  M.  Young,  Bradford,  herd  of  36  head ;  infected  by  Mr.  Turner's 
cattle. 

Between  the  herds  of  Holmes  and  Bunting  and  Mr.  Turner  was  a  large 
meadow.  The  bulls  broke  down  the  two  intervening  fences,  and  the  herds 
mingled  in  the  meadow.  The  herds  were  separated  as  soon  as  men  on 
horseback  could  separate  them,  but  not  soon  enough  to  prevent  infection. 

Montgomery  County, — Messrs.  J.  L.  and  A.  S.  Eeiff,  Worcester,  herd 
of  15  head.  Jacob  L.  Keiil'  had  bought  of  five  different  dealers  during 
]May  and  Jime,  and  it  was  impossible  to  tell  from  which  one  the  disease 
came.  Two  animals  had  died,  and  two  others  had  been  killed  by  order 
of  the  State  inspector.  Five  others  had  been  slightly  affected,  but  had 
recovered.  A.  S.  Reiff  purchased  a  cow  of  his  son  in  July,  about  the 
lime  of  the  outbreak.  One  animal  died,  and  a  second  one  was  condemned 
and  killed  by  order  of  the  State  inspector.  Five  other  animals  were 
affected,  but  all  had  recovered  and  had  been  released  from  quarantine. 

Josef)li  Tyson,  Worcester,  herd  of  13  head.  Mr.  Tyson  purchased 
a  cow  of  a  nmn  who  had  i>reviously  purchased  her  at  the  Philadelphia 
stoc'k-yards.  She  was  killed  on  September  24,  1879,  by  order  of  the 
State  inspector,  but  as  she  had  been  isolated  on  the  appearance  of  the 
tirst  syia})toiiis  of  the  disease,  onl^'  one  other  was  infected. 

Clmrles  T.  Johnson,  Lederachs\alle.  This  gentleman's  herd  was  in- 
fivticl  by  an  animal  purchased  from  a  dealer.  Up  to  the  date  of  the 
fiivjt  ins[)ection  in  October  last,  "five  animals  had  died.  One  was  after- 
V. iuds  condenmed  and  killed.  Five  out  of  the  remaining  ten  were  af- 
fected, but  Lad  recovered. 

Peter  M.  Frederick,  Lansdale.  Ilerd  quarantined  January  20. 1880. 
The  infection  was  communicated  by  a  cow  purchased  in  the  Philadel- 
pLia  stock-yards.  Two  animals  had  been  condemned  and  killed.  The 
remainder — ten  animals — wercfiee  from  disease  on  March  4. 

SOacj 
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Jacob  D.  Wislor,  Worcester.  Herd  qnarantined  February  6.  Three 
animals  bad  been  condemned  and  killed,  and  three  others  were  sick. 

John  C.  Blattuer,  Worcester,  herd  of  16  head.  The  pla^e  had  pre- 
vailed in  this  herd  in  a  mild  form  for  the  past  four  months.  None 
of  his  animals  died,  and  he  did  not  sus])ect  the  nature  of  the  disease. 
His  cows  were  greatly  reduced  and  he  had  been  feeding  at  a  loss. 

One  of  his  animals  had  commenced  to  lay  on  fat,  and  all  were  ftee 
from  disease  except  the  altered  structure  of  the  lungs,  the  natural  result 
of  the  disease.  This  herd  was  infected  by  Mr.  A.  F.  lieift's  cattle,  men- 
tioned above. 

W.  W.  Latrobe,  Merion,  herd  of  14  head. 

W.  Wynne,  Elm  Station,  herd  of  28  head.  This  gentleman  had  lost 
several  animals.  The  infection  came  from  a  cow  purchased  at  the  West 
Philadelphia  stock-yards. 

Bucks  County, — Aaron  Yoder,  Dublin.  This  herd  was  quarantined 
September  25.  The  first  cow  to  sicken  was  one  that  ho  purchased  two 
weeks  previously.  As  she  had  passed  through  the  hands  of  three  dif- 
ferent parties,  it  was  impossible  to  trace  her  back  satisfactorily.  Three 
out  of  the  four  were  affected,  but  had  "  recovered.'' 

Isaiah  Kletzing,  Dublin.  This  herd  received  its  infection  from  Yodefs 
cattle  before  they  were  quarantined.    Three  animals  had  recovered. 

Lehigh  County. — Charles  Krauss,  East  Greenville.  This  herd  wa» 
quarantined  December  13.  The  infection  came  through  a  cow  purchased 
at  the  Baltimore  stock-yards.  Two  animals  died  and  eleven  were  con- 
demned to  be  killed.  Thirty  animals  remain,  and  are  thought  to  be  free 
from  disease. 

Cumberland  County. — Samuel  Hess,  Eberly's  MiUs.  Herd  quarantined 
March  20,  1879.  Infected  by  cattle  coming  from  Baltimore  stock-yards. 
This  herd  is  in  York  County. 

Delaware  County. — R.  L.  Jones,  Upper  Darby,  herd  of  49  head.  In- 
fected by  purchase  from  Philadelphia  stock-yards. 

Thomas  Cunningham,  Upper  Darby,  herd  of  21  head. 

J.  G.  Haenn,  Darby,  herd  of  14  head. 

J.  Likens,  Ridleyville,  herd  of  15  head. 

J.  F.  Taylor,  Marple,  herd  of  36  head.  One  third  of  his  animftls  had 
died,  and  the  disease  was  still  present. 

Lancaster  County. — J.  F.  Turner,  near  Oxford,  Chester  County,  herd 
of  52  head.  Infected  by  adjoining  herd,  into  which  the  disease  had 
been  introduced  by  some  calves  brought  Irom  the  State  of  New  York. 

David  Williams,  Coleraine.  This  herd  had  come  in  contact  with  the 
diseased  Oxford  herd,  and  was  quarantined  before  any  symptoms  of  the 
disease  appeared. 

Lane  Gill,  Coleraine,  herd  of  5  head,  adjoining  above. 

Adams  County. — J.  Redding,  Gettysburg,  herd  of  13  head.  Infected 
>y  purchase  from  Baltimore  stock-yards. 


.' 


NEW  JERSEY. 

The  following  arc  the  locations  of  some  of  the  diseased  herds  in  New 
L.^rscy  at  the  time  of  my  investigations  in  February: 

itlantic  County. — Benjamin  Gibberson,  Port  Republic,  herd  of  11  head. 
Ihis  herd  was  quarantined  October  29,  and  again  on  November  28,  as 
'^rouic  cases.    Eight  animals  had  been  affected  by  the  disease. 

1.  A.  JohnsoTi  and  William  RaT»^«"^y,  both  of  Port  Republic.  The 
r^wic  s«^irvii^i,i.    n  f}iQv^  ler^lem^i    ^'P''«  diseased  and  in  quarantine. 
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Oloucester  County. — CharleH  B.  LeoDard,  of  Paulsboro,  has  two  farms, 
upon  one  of  wliicb  lie  has  a  herd  of  22  animals,  6  of  which  are  suffer- 
ing with  the  phigue.  He  has  28  animals  on  the  homestead  farm,  only 
1  of  svhich  has  shown  symptoms  of  the  disease.  *Both  heixls  are  in 
quarantine. 

Benjamin  G.  Lord,  Woodburj^.  herd  of  25  head.  On  June  13,  6  of 
these  animals  were  suffering  with  the  plague.  October  27  there  were 
21  of  these  animals  sick.  On  November  25  the  same  number  were  suf- 
fering with  the  disease,  and  were  all  in  quarantine.  Of  the  first  lot  of 
25  animals,  G  were  attacked  and  3  died.  He  then  bought  four  or  live 
fresh  animals.  These  remained  in  good  health  for  five  months  and 
twelve  days,  but  of  the  original  anlmalB  21  had  sufiTered  with  the  couta- 
gion. 

Camden  County, — An  occasional  case  of  pleuro-pneumonia  had  been 
found  here,  but  no  great  amount  of  the  disease  had  ever  existed.  A 
most  thorough  system  of  inspection  of  cattle  coming  from  Philadelphia 
had  been  established  here,  and  its  rigid  enforcement  had  undoubtedly 
been  of  great  service  in  preventing  the  importation  and  spread  of  the 
contagion.  From  August  28  to  December  15,  217  animals,  known  to 
have  been  exposed  to  infection,  were  returned  to  Philadelphia.  Forty- 
one  head  of  these  were  suffering  with  plain  and  unmistakable  symptoms 
of  the  malady. 

Burlington  County. — Howard  Stokes,  West  Hampton,  herd  of  11  head. 
Quarantined  June  20,  but  did  not  obey  quarantine  regulations. 

Job  Ewan,  Mount  Holly,  herd  quarantined  July  11.    One  acute  case. 

D.  Maloney,  Recklesstown.    Lost  1  animal  on  January  26. 

William  Murray,  Jacksonville,  herd  of  14  head.  There  have  been 
4  acute  cases  in  this  herd,  and  2  animals  have  died.  He  will  x)robably 
lose  others.    The  herd  was  quarantined  July  11. 

Ocean  County. — E.  H.  Jones,  Forked  River^  herd  of  29  head.  Tliere 
have  been  27  acute  cases  in  this  herd.  Six  animals  were  killed  on  Octo- 
ber 2,  and  on  the  15th  of  the  same  month  the  balance  were  slaughtered. 
The  infection  to  this  herd  was  brought  in  some  calves  purchased  in 
Fortieth  street,  New  York  City.  From  October,  1878,  to  October,  1879, 
Mr.  Jones  lost  32  animals  by  this  disease. 

At  the  same  place  as  the  above,  Mrs.  Strut  has  1  animal.  Captain 
Wilson  3,  and  James  Holmes  23,  all  of  which  are  infected  and  quaran- 
tined. 

Mercer  County. — G.  B.  Neunamaker,  Pennington.  On  November  17 
3  of  his  animals  were  suspected.  On  the  20th  of  the  same  month  2 
acute  cases  had  developed,  and  the  herd  was  quarantined.  One  animal 
was  slaughtered  on  January  17.  Two  animals  recovered  and  are  stiU 
on  the  place. 

William  Walton,  Dutch  Neck,  herd  of  32  head.  On  May  5,  1  acute 
case  a])pear(Ml.  On  May  15^  the  animal  was  very  sick,  and,  as  other 
cases  were  develojung,  tlie  herd  was  quarantined.  The  owner  did  not 
believe  his  animals  were  affected  with  the  plague,  and  failed  to  ob- 
serve the  quarantine  regulations  until  one  of  the  animals  was  killed  in 
order  to  prove  the  fiict.  The  herd  becoming  seriously  affected,  Mr. 
Walton  sold,  on  October  29,  all  his  animals  to  a  butcher.  This  herd 
was  infected  by  a  cow  puixjhased  in  New  York.  She  calved,  and  her 
oirsj)ring,  at  five  weeks  old,  showed  well-marked  lesions  of  contagious 
plemo  ])neunionia. 

Monmouth  County, — D.  C.  Robinson,  West  Freehold.  One  cow  died 
of  the  plague  ou  May  13.    On  the  19th  of  the  same  month  another 
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COW  showed  symptoms  of  the  disease,  and  the  herd  was  quarantmed. 
On  June  11  3  more  animals  were  sick,  1  of  which  has  since  died  and  a 
second  one  recovered.    The  quarantine  is  continued. 

A.  D.  Yorhees,  Adams's  Station,  herd  of  5  head.  One  of  the  animals 
was  found  sick  on  October  13,  and  the  herd  was  quarantined.  On 
the  16th  of  the  same  month  another  animal  showed  symptoms  of  the 
disease.  One  of  the  af^cted  animals  was  killed.  On  November  19  a 
third  animal  was  taken  sick.    The  herd  is  still  in  quarantine. 

Pliny  Parks,  who  resides  on  an  adjoining  farm,  had  a  herd  of  8  ani- 
mals infected.  One  was  killed  and  the  remainder  quarantined  on  Octo- 
ber 16. 

D.  W.  Watrous,  Perth  Amboy,  herd  of  13  head.  His  herd  was  quar- 
antined March  29, 1879.  October  13,  nearly  six  months  after,  he  still 
had  11  head.  On  February  5, 1880,  having  added  to  his -herd,  he  had 
13  animals,  3  of  which  were  sick  and  the  others  reported  as  well  (f ). 
The  3  sick  animals  were  quarantined  and  the  remainder  were  set  at 
large. 

Isaac  Morris,  Metuchen,  herd  of  14  head.  The  first  case  of  the  plague 
was  discovered  in  this  herd  on  May  22.  The  animal  was  taken  to  the 
butcher  and  killed,  and  the  herd  quarantined,  which  is  still  continued. 

Suntcrdon  County. — Joseph  Exton,  Clinton,  herd  of  51  head.  On  June 
9, 18  of  the  animals  were  found  simering  with  the  disease  and  were 
quarantined.    The* quarantine  is  still  continued. 

Morris  County, — D.  Frank  Corl,  Sterling,  herd  of  13  head.  On  March 
26, 11  head  were  sick.  On  February  20,  but  6  animals  remained,  1  of 
these  showing  old  lesions.    They  are  in  quarantine. 

Benjamin  llunyon,  Millington,  herd  of  20  head,  12  of  which  were  sick 
on  June  13,  when  the  animals  were  quarantined.  Two  animals  were 
killed;  and  on  the  26th  of  June  8  animals  were  sick  out  of  the  18  re- 
maining. Two  new  cases  had  occuned,  but  the  others  were  improving. 
The  herd  is  still  (luarantined. 

Mary  Smith,  Chambers  street,  iNewark,  herd  of  5  head.  October  24 
1  animal  was  sick.  On  the  28th  of  the  same  month  a  second  1  was 
attacked,  and  2  were  killed.  On  January  14  the  others  were  reported 
as  recovered,  but  were  still  quarantined. 

Allice  Kennedy,  Iloseville,  had  1  animal  affected  with  the  plague, 
which  was  killed  August  14. 

Union  County. — C.  E.  Wlnans,  Salem,  herd  of  9  head.  Had  lost  2 
animals  up  to  August  5.    The  remainder  were  sick  and  in  quarantine. 

Louis  E.  ]\Ieeker,  Salem,  herd  of  13  head.  Five  animals  were  sick  on 
August  1,  when  the  herd  was  quarantined.  On  January  2,  having  pur- 
chased another  animal,  he  had  14  head.  Three  of  these  were  clux)ni6 
cases,  and  were  ordered  quarantined  for  30  days  longer. 

J.  O'Callighan,  Salem,  on  August  26,  had  a  herd  of  9  head,  with  but 
one  animal  sick.  Up  to  November  12  he  had  lost  5  animals,  and  had 
but  4  lult.  On  January  20  he  was  visited  by  the  State  inspector,  but 
reliised  to  drive  liis  cattle  in  from  the  field  for  examination.  The  oflfii- 
cor,  on  throats  of  i)ersonal  violence,  ordered  him  to  keep  up  the  quar- 
antine, and  left  without  making  the  examination. 

E.  A.  Bloomfield,  Salem,  herd  of  4  head,  1  sick ;  quarantined  Aug- 
ust 26.     Had  one  clironic  case  on  January  1 ;  quarantine  continued. 

F.  Saltzmen,  Koselle,  herd  of  3  head,  2  sick ;  quarantined  September 
3.  On  January  20, 1  animal  was  sick  and  the  herd  was  stiU  in  quar- 
antine. 

Bergen  County. — C.  McMichael,  Leonia,  herd  of  21  head;  6  sick}  quar- 
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itined  April  1;  on  July  11  had  2  animals  sick,  and  on  January  21  had 
it  5  animals  left,  2  of  which  were  sick;  quarantine  continued. 
Christian  Freund,  Closter;  herd  of  10 head;  5  sick;  quarantined Fo- 
i^mber  11.    The  same  report  of  this  herd  was  made  on  Kovember  19. 
is  still  in  quarantine. 

Hudson  County. — ^The  disease  exists  in  the  following  localities: 
Stables  Nos.  133  and  144  Essex  street,  Jersey  City. 
Jersey  City  Heights. — ^Mary  Mullin,  106  Thorn  street;  J.  Lewis,  corner 
utton  and  Sherman  streets ;  J.  Platz,  899  Montgomery  street;  J.  Gur- 
y,  Hopkins  street ;  Martin  Staunton,  Hopkins  street ;  George  Keed, 
Germania  avenue ;  J.  Leddey,  Nelson  and  Charles  streets ;  J.  Eyan, 
►  Laidlaw  avenue ;  Jonathan  Meyer,  22  Gardner  street;  John  Bosch, 
mgress  and  .Hancock  streets.    These  localities  are  all  in  quarantine. 
Oreenville. — ^B.  O'Neil,  Brittain  avenue;  William  Shaw,  opposite  cem- 
ery ;  Mrs.  Corcoran.    All  quarantined. 

HoboJcen. — Benjamin  Engle,  200  Newark  avenue;  John  Torpey,  172 
rand  street ;  V.  Cohen,  old  small-pox  hospital.  (Mr.  Cohen,  having 
seased  animals,  desired  a  permit  to  put  a  fresh  cow  in  his  stables ;  he 
IS  refused,  but  he  stated  to  the  officers  that  he  should  put  her  in  any 
ly.  Tliis  he  did,  and  I  afterwards  saw  this  cow  in  his  stable  suffering 
th  the  disease  in  its  acute  stage.)  Michael  Eeynolds,  165  Grand 
reet. 

West  HoboJcen. — J.  Claude,  Cortlandt  street ;  Harris  Aaron,  Newark 
reet;  H.  M.  Nass,  Hollingen;  Mrs.  Schmidt,  Hackensack  plank  road; 

.  Benjamin, Cusset  street; Kuntzle,  Blume  street;  Mrs.  Schlooler, 

lume  street ;  Ernest  Weiss,  Demot  street, Oldmeyer,  Boulevard. 

Secaucus. Latenstein,  county  road.;  H.  Fisher,  Secaucus  road; 

—  Loeffle,  race  course ;  Bryan  Smith,  race  course;  N.  Wohlker,  race 
urse ;  H.  Black,  North  Bergen. 

DELAWASE. 

The  only  information  I  have  as  to  the  prevalence  of  the  disease  in 
elaware  I  received  in  the  course  of  a  conversation  with  Mr.  George 
.  Lobdell,  president  of  the  Wilmington  Car-wheel  Company.  His 
rm  is  located  in  Newcastle  Hundred,  about  two  miles  from  Wilming- 
n.  In  1 858  he  had  a  valuable  herd  of  animals.  During  this  year  con- 
gious  pleuropneumonia  broke  out  among  some  cattle  on  a  farm  about 
reo  miles  from  his  pla<5e.  Fearing  the  infection  of  his  herd,  he  com- 
enced  to  sell  off  his  cattle  as  he  could  find  purchasers,  but  before  this 
IS  accomplished,  and  perhaps  within  four  months,  it  reached  his  farm, 
k1  by  spring  he  had  but  one  animal  left.  For  two  years  after  this  he 
as  without  cattle,  but  at  this  time  he  commenced  to  stock  his  farm 
^ain.  About  six  years  ago  the  disease  was  introduced  into  a  herd 
jpt  on  a  farm  about  two  miles  from  his  place.  His  own  cattle  re- 
ained  oxcMnpt  until  about  two  years  ago,  when  they  were  again  infected. 
uco  theji  lio  has  been  using  the  fumes  of  burning  sulphur,  anjl  has 
L(l  no  fatal  cases.  Mr.  Lobdell  informed  me  that  some  sort  of  a  law 
1(1  In  en  ])assed  by  the  State  looking  to  a  suppression  of  the  disease, 
id  tliat  three  commissioners  had  been  appointed  by  the  governor  to 
perintend  and  enforce  its  provisions. 

i 

'f    MABTLAND'  1 

Although  it  has  long  been  known  in  a  general  way  that  contagious 
euro-pneumonia  existed  among  the  cattle  of  this  State,  no  effort  on 


'\ 


470         REPORT  OP  THE   C03OIISSI0NER   OP  AGRICULTURE. 

tbe  ])nrt  of  the  aiithoritica  has  ever  been  made  to  ascertain  with  any  ez- 
a(!tlH^'<s  tlu*.  lociilities  of  the  diseased  herds. 

Oil  the  ?^tii  of  Marcii  1  i)roeeeded  to  Baltimore,  where  I  at  once  called 
n])on  Mr.  William  U.  Sands,  editor  of  the  American  Fai'iner,  a  gentle- 
mwu  who  had  fji'eatly  interested  himself  in  this  matter,  and  who  gave 
nie  ill!  the  information  in  his  possession  as  to  the  location  and  extent  of 
the  j)]jj;;ue  in  the  State,  as  well  as  kindly  furnishing  me  with  letters  of 
introtluetion  to  the  ofticers  of  the  dilfei-eut  agricultural  societies  through- 
out  the  State. 

On  the  Dth  of  March  I  visited  Uagerstown,  the  county  seat  of  Wash- 
ington County,  where,  on  the  next  morning,  I  called  upon  P.  A.  Witner, 
es^i.,  secretary  of  the  county  agricultunil  society.  He  said  that  he  did 
not  believe  there  was  any  disease  in  the  county;  that  upon  the  day  be- 
fore there  had  been  a  meeting  of  the  board  of  agriculture,  at  which  there 
had  been  a  good  representation  from  all  the  diti'erent  sections.  Those 
present  agreed  that  they  had  never  known  or  heard  of  a  case  of  lung 
I)lague  in  any  part  of  the  county. 

I  was  next  introduced  to  Mr.  J.  B.  Bansman,  a  cattle  dealer  of  this 
place.  In  the  i)ursuit  of  his  business  he  had  been  all  over  the  county 
rei»eatedly,  but  had  never  known  of  a  case  of  the  disease.  The  drift  rf 
cattle  in  this  place  was  entirely  from  Western  Virginia  through  to  Bal- 
timore, never,  so  far  as  he  knew,  from  Baltimore  here.  In  his  trade  he 
feels  very  much  the  evils  of  the  English  embargo.  It  makes  a  differ- 
ence to  him  of  at  least  $10  per  head  in  the  price  of  his  cattle.  I  then 
saw  Dr.  n.  J.  Cozens,  an  English  veterinary  surgeon,  who  had  been 
located  here  for  the  past  15  years,  and  whose  practice  extends  over  the 
entire  county.  He  had  had  a  considerable  experience  with  the  lung 
plague  in  England,  but  had  never  seen  but  one  case  in  this  country, 
and  that  was  many  years  ago,  in  Virginia.  He  is  sure  there  is  none  in 
this  county,  nor  has  there  ever  been.  Several  other  gentlemen  from 
different  localities  were  seen,  but  always  with  the  same  result.  One 
farmer  had  a  cow  which  he  had  recently  bought  that  was  coughing  and 
not  doing  well.    I  visited  her  and  found  her  suffering  from  tuberculosis. 

In  the  afternoon  I  proceeded  to  Frederick  City,  the  county  seat  of 
Fnulerick  County.  Here,  upon  the  11th  of  March,  I  called  ui>on  Mr.  J. 
W.  Baughman,  secretary  of  the  local  agiieultural  society.  He  did  not 
know  of  any  diseased  animals,  but  took  me  out  to  thQ  court-house,  where 
we  saw  and  (juestioned  a  number  of  gentlemen  fix)m  diflerent  parts  of 
the  county.  None  of  these  knew  of  any  cases  of  this  disease ;  they 
were  very  sure  that  had  there  been  any  unusual  sickness  they  would 
have  known  of  it. 

1  next  saw  Dr.  P.  R.  Courtneay,  an  English  veterinary  surgeon.  He 
had  been  hero  but  a  comparatively  short  time,  and  had  heard  of  nothing 
that  caused  him  to  think  there  wa«  any  of  tliis  disease  in  the  county. 
He  kindly  offered  to  bear  the  matter  in  mind,  and  if  any  case^  of  the 
disease  came  to  his  knowledgii  he  would  let  me  know  at  once.  Here,  as 
in  Wyshingtou  County,  the  whole  drift  of  cattle  is  from  west  to  east. 

In  the  afternoon  1  went  to  Westminster,  the  county  seat  of  Carroll 
(bounty,  and  with  my  letter  of  intro<luction  called  upon  Col.  W.  A. 
McJvillip,  president  of  the  county  agricultural  society.  He  was  sure  there 
wa.s  no  disease  of  the  kind  in  the  county,  but  ho  said  that  it  was  quite  a 
<'onimon  thing  at  certain  seasons  of  the  year  for  cattle  to  be  brought 
here  iVom  iiali  iinore.  This  I  regarded  as  a  very  suspicious  circumstance, 
and  so  asked  for  an  introduction  to  some  cattle  tlealer  in  town.  This 
was  jiiudiy  gianted,  and  1  proceeded  to  call  upon  Mr.  Edward  Lynch* 
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He  saicl:  "Farmers  hereabouts  generally  make  milk  for  tlie  Baltimore 
market,  and  procure  their  cows  from  amonp:  themselves ;  but  from  the 
time  that  grass  comes  up  until  late  in  the  fall  of  the  year  some  of  them 
are  in  the  habit  of  feeding  cattle ;  that  the  cattle  for  this  purpose  are 
generally  bought  at  the  'scales'  in  Baltimore;  that  in  this  way,  last 
fall,  Mr.  Samuel  Cover,  of  Silver  Run,  this  county,  procured  some  stock 
which,  after  having  been  on  his  place  for  a  short  time,  develop  d  disease 
of  some  sort ;  some  died,  and  some  that  were  sick  got  well.  Also,  a  Mr. 
Beacham,  of  Westminster,  had  had  trouble  of  a  similar  nature  for  some 
time  past.''  In  a  general  way  he  knew  that  the  formers  hereabouts  were 
somewhat  fiightcned  about  contagious  pleuro-pneumonia. 

March  12.— Drove  to  the  farm  of  Mr.  Samuel  Cover,  above  referred  to, 
at  Silver  Eun,  and  found  there  three  cases  of  chronic  contagions  pleuro- 
pneumonia. This  gentleman  stated  that  he  had  got  the  disease  last  fall 
through  some  steers  that  came  from  Southwestern  Virginia,  but  which 
bad  stopped  at  the  Baltimore  stock-yards  for  some  little  time,  at  which 
place  he  had  bought  them.  Some  four  or  five  weeks  after  he  got  them 
home  the  disease  broke  out  among  them.  He  had  at  that  time  some  80 
head  of  neat  stock.  Of  these  15  were  sick.  When  the  disease  first 
showed  itself  he  put  all  the  sick  animals  in  a  building  by  themselves,  and 
had  all  his  stables  thoroughly  disinfected.  This  was  kept  up  all  the 
time,  and  the  places  repeatedly  whitewashed.  In  all,  4  animcds  died^  2 
of  them  the  Baltimore  steers ;  the  other  2  were  cows  which  he  had  bad 
for  some  time.  Mr.  Cover  further  says  that  now  when  he  gets  cattie  he 
always  puts  them  by  themselves  in  a  building  entirely  away  from  his 
regular  cow-stables,  and  hopes  in  this  way  to  avoid  any  fhtiire  out- 
brealcs  among  his  herds. 

Betuniing  to  Baltimore  on  March  17,  in  company  with  Dr.  Daniel  Le 
May,  a  veterinary  surgeon,  I  visited  a  herd  of  milch  cows  kept  at  a 
dairy  in  Woodbury,  near  Baltimore.  Here  we  found  1  a<suto  and  2 
chronic  cases  of  the  plague.  The  man  in  charge  said  that  he  had  got 
through  with  the  disease,  from  which  he  had  suffered  greatiy,  some  two 
months  ago,  by  selling  out  all  his  sick  animals.  From  here  we  went  to 
another  large  dnirv'  in  the  same  neighborhood.  The  gentiemanly  owner 
informed  us  that  he  had  had  none  of  the  disease  for  sometime:  that  his 
])laii  was  to  buy  often  and  sell  often.  In  this  way  he  founa  that  he 
could  keep  up  his  milking  stock  and  keep  rid  of  the  disease.  From  here 
we  visited  a  near  neighbor  living  on  the  direct  road  to  the  city.  In  an- 
swer to  questions  this  man  said  that  he  did  not  know  if  his  neighbor 
(the  one  from  whom  we  had  just  come)  called  it  having  the  disease  or 
not,  but  that  he  drove  many  a  sick  one  past  his  house  on  his  way  to  the 
Baltimore  market.  He  (our  present  informant)  was  free  to  say  that  he 
followed  this  same  practice  himself,  and  had  done  so  ever  since  he  lost 
his  first  8  animals.  He  supposed  tnis  was  not  right,  bat  his  neighbors 
did  it,  and  so  he  did.  Summer  was  invariably  the  worst  time  there- 
abouts.' The  next  place  visited  was  about  2  miles  distant,  and  on  a  dif- 
ferent road.  The  dairyman  here  had  suffered  greatiy  in  the  past,  but 
thought  that  now,  by  selling  the  sick  ones,  he  had  nearly  rid  himself  of 
the  plague. 

March  18. — We  drove  in  several  directions  around  the  city  and  found 
the  di;sease  or  its  eli'ects  in  all  the  herds  except  one  that  we  visited. 

March  19. — To-day  we  examined  a  number  of  the  cow-stables  in  the 
city  itself,  in  which  many  chronic  and  a  few  acute  cases  were  found* 

March  22. — Went  to  Harford  County,  where  the  disease  was  reported 
as  existing  in  a  number  of  different  diiectionB.    However,  we  conoladed 
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to  visit  the  farm  of  Senator  George  A.  Williams,  whose  herd  of  flue 
Aldemeys  have  been  suflering  more  or  less  from  the  scourge  for  the 
past  two  years.  Here,  among  several  chronic  cases,  was  one  that,  al- 
though he  had  been  sick  for  some  time,  was  making  no  progress  towards 
a  good  recovery.  This  animal  the  overseer  consented  to  let  us  IdlL 
The  autopsy  showed,  well  marked,  the  lesions  of  the  disease.  The  infeo- 
tion  here,  as  with  all  the  other  outbreaks  hereabouts,  came  &om  Balti- 
more. At  this  point  further  investigations  were  given  up  for  the  pres- 
ent, and  it  still  remains,  in  order  to  properly  finish  this  report,  to  make 
an  examination  of  the  remainder  of  this  Stato,  the  District  of  Columbia^ 
and  Virginia,  in  all  of  which  places  it  is  believed  that  contagious  pleuro- 
pneumonia of  cattle  exists  to  a  greater  or  less  extent. 

As  a  result  of  my  investigations  thus  far,  I  find  this  ruinous  foreign 
plague  actually  existing  among  cattle  in  the  following  States: 

Connecticut. — In  Fairfield  County. 

New  York. — In  New  York,  Westehester,  Putnam,  Kings,  and  Queens 
Counties. 

New  Jersey. — In  Atlantic,  Gloucester,  Camden,  Burlington,  Ocean, 
Mercer,  Monmouth.  Middlesex,*  Hunterdon,  Morris,  Essex,  Union,  Be^ 
gen,  and  Hudson  Counties. 

Pennsylvania. — In  Philadelphia,  Chester,  Montgomery,  Bucks,  Le- 
high, Cumberland,  York,  Delaware,  Lancaster,  and  Adams  Counties. 

Maryland. — ^In  Carroll,  Baltimore,  Harford,  and  Cecil  Counties. 
The  middle  and  southwestern  portions  of  this  State  have  not  yet  been 
visited. 

No  examination  has  yet  been  made  in  the  District  of  Columbia  or  of 
the  infected  territory  of  Virginia,  but,  as  the  plague  prevailed  quite  ex- 
tensively in  both  of  these  localities  last  season,  it  will  no  doubt  be  found 
still  in  existence  when  the  investigation  takes  place. 

A  map  showing  the  extent  of  the  infected  territory  accompanies  this 
report. 

Respectfully  submitted. 

CHARLES  P.  LYMAN,  M.  B.  O.  V.  8. 

Washington,  D.  C,  April  16, 1880. 


CATTLE  PLAGUE   OR  RINDERPEST. 

HISTORY  OF  THE  DISEASE. 

The  rinderpest  (cattle  j)\2i>gnej  pestis  hovillu)  appears  to  have  been 

carried  from  Central  Asia  to  Europe  as  early  as  tlie  fourth  century,  but 

the  first  exact  description  of  this  disease  dates  from  the  year  1711,  two 

/ears  after  an  extensive  c])izootic  outbreak  of  the  same  in  most  European 

countries.    It  is  estimated  that  in  tlie  course  of  the  eighteenth  century, 

lot  less  than  two  hundred  million  head  of  cattle  were  carried  off  by  the 

cattle  pla<:,mc.    Jn  the   ])Oi;inTiing    of  the  i)resent  century,  Prussia^ 

Schleswig  ilolstcin,  Saxony,  and  France,  were  visited  by  the  plague, 

^hich  was  observed  to  have  followed  the  movements  of  armies  during 

.no  wars  of  the  first  !Napoleon.    In  1828,  1820,  and  1830,  during  the 

iusso-Turkish  and  the  Kusso-I^olish  wars,  the  rinderpest  was  carried 

''"^m  Russia  into  i^^iand,  Prussia,  and  Austria.    In  1805  the  plague  ap-. 

^v^irp^i  Ml  lloli^Tv     *nC  ^a«  carried  thence  to  England.    In  both  coun- 

,rif»..         jiwniis      i....pr    ,t*    »nM  hnnriT*tt/'    housaud  head  of  cftttlo  in  the 
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course  of  a  few  months.  In  1867,  Grermany  was  again  visited  by  the 
plague,  which,  however,  was  prevented  by  timely  measures  from  spread- 
ing beyond  the  eastern  provinces  of  Prussia.  In  1870,  soon  after  the 
outbreak  of  the  Franco-German  war,  the  rinderpest  appeared  in  Ger- 
many in  consequence  of  importations  of  cattle  from  Enssia,  and  spread 
over  Germany  and  France,  following  tlie  movements  of  the  armies.  In 
the  beginning  of  the  year  1877,  the  disease  was  again  carried  into  Ger- 
many by  Russian  cattle,  and  made  rapid  progress,  because  the  imported 
animals,  apparently  healthy,  but  already  infected,  were  allowed  to  reach 
the  markets  of  Breslau,  Berlin,  and  Hamburg,  from  which  cities  the  in- 
fection was  gradually  communicated  to  other  places.  In  Dresden  the 
disease  spread  at  once  through  the  whole  market.  Towsirds  the  end  of 
An  gust,  1877,  the  rinderpest  wa«  reported  by  our  consular  officers  as 
extinguished  in  the  German  Empire ;  but  the  danger  of  its  reappearance 
in  consequence  of  possible  movements  of  cattle  from  the  steppes  of 
Southern  Russia  to  the  borders  of  Germany,  though  much  lessened  by 
the  stringent  sanitary  regulations  adox)ted  by  the  Russian  Government, 
is  not  regarded  as  entirely  obviated. 

Floming,  in  his  excellent  work  on  Veterinary  Sanitary  Science,  says 
that,  in  recent  years,  several  of  the  most  competent  veterinarians  have 
endeavored  to  ascertain  the  home  of  the  cattle  plague,  but  without  much 
success.  Untcrberger  throws  much  doubt  upon  Russia  and  its  steppes 
being  the  source  of  the  malady,  and  he  asserts  that  it  is  a  purely  conta- 
gious disease  in  Russia-in-Europe,  and  also,  perhaps,  in  the  whole  Rus- 
sian Erapii^e.  It  has  been  seen  in  Southern  Russia,  the  Asiatic  Steppes, 
in  diil'enait  parts  of  India ;  in  Mongolia,  China  (south  and  west)^  Co- 
chin China,  Burmah,  Ilindostan,  Persia,  Thibet,  and  Ceylon.  It  is  as 
yet  unknown  in  the  United  States,  Australia^  and  New  Zealand.  So 
far  as  Europe  is  concerned  the  geographical  hmits  of  the  disease  may 
be  given  as  follows :  "  Beyond  the  Russian  frontiers,  and  even  in  every 
part  of  tliat  empire,  the  steppes  excepted,  the  cattle  plague  is  evidently 
a  purely  contagious  malady.  It  is  never  developed  primarily  in  Europe, 
either  in  indigenous  cattle  or  in  those  originally  from  the  steppes,  and 
it  has  not  yet  been  i)ositively  demonstrate  that  it  may  be  primarily  de- 
veloped in  the  Russian  Steppes ;  the  most  recent  observations  even  tend 
to  prove  that  in  the  European  portions  of  these  regions  the  affection  is 
only  present  through  the  transmission  of  a  contagium.  Consequently, 
the  plague  is  a  malady  which  is  perhaps  primarily  developed  in  the 
Russo-Asiatic  Steppes — ^perhaps  elsewhere — but  is  never  seen  in  Europe 
exci^pt  by  the  importation  of  its  contagious  principle.^ 

In  Russia  the  malady  is  known  as  Tchoumaj  Tchouma  reirutj  and  Flem- 
ing regards  it  as  important  to  note  the  employment  of  this  term  by  the 
Russians  to  designate  the  cattle  plague.  Reynal  has  pointed  out  that 
it  i>rove.s,  philologically,  the  region  in  which  the  disease  originates,  or 
Tiitlu  r  i)ermanently  reigns — ^in  the  far  east.  History  demons&ates  that 
the  appearance  of  the  disease  in  early  times  in  Western  Europe  coin- 
cided with  the  eruptions  of  the  Mongols,  and  that  the  contagion  accom- 
panied armies ;  that  the  route  it  has  followed  in  more  recent  years  was 
that  of  the  Huns,  and  that  it  remained  with  these  people  in  the  colony 
they  founded  on  the  shores  of  the  Caspian  Sea.  The  word  Tchonma  is 
used  by  the  Mongols  and  [N^omad  Tartars  of  Central  Asia  to  signify  a 
malevolont  deity — something  of  the  nature  of  a  vampire ;  and  it  has  been 
adopted,  with  slight  modifications,  by  all  the  people  who  have  had  any 
relations  with  that  region. 
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CAUSES. 

Nothinjy  c^ntnin  or  <1(  fiiiito  ns  to  tbe  cauRoa  wliich  devolop  the  cattli 

plague  arc  known.     Jn  vVo.stern  Eun>i)e  it  relics  solely  for  its  iiititmuc 

tion  anil  dift'iision  to  tlu;  [)reseijce  of  a  contap:iiiin,  carried  either  by  ani 

nials  gulVerinir  with  the  (li.sea:^^e,  those  which  have  been  in  contact  witl 

them,  or  media  of  ditleront  kinds  which  are  contaminated  with  th( 

virus.    Once  introducinl,  it  sprea<ls  from  its  point  of  introduction  ai 

from  a  center;  each  newly-intected  animal  becomes  a  focus  whence  tin 

disease  may  radiate  in  every  direction,  and  it  usually  attacks  those  ani 

mals  which  aie  nearest  the  foei.    It  spreads  with  more  or  less  rapid 

Ity  as  the  animals  or  veliictles  cliarged  with  the  contagium  are  morei 

about;  even  the  air  may,  within  a  certain  distance,  be  credited  as  ai 

active  agent  in  the  dill'u.sion  of  the  deadly  malady.    The  nature  of  th< 

contagious  matter  (contat^ium),  lias  also  so  far  baffled  all  the  eftbrtt 

pf  investigators.    ^Neither  micro.scopic  examinations  nor  chemical  and 

ysis  of  the  tissues,  blood,  and  mucus  discharges  of  the  infected  animah 

have  led  to  the  disijovery  oi'  the  i)rinciple  of  contagion.    It  is  known 

however,  that  from  the  \  cry  beginning  of  the  disease  a  contagious  mat 

ter  is  formed,  which  attaches  itself  to  every  i)art  of  the  diseased  animal 

It  is  principally  C4jntained  in  the  secretions  of  the  mucous  membranes 

but,  being  volatile,  attaches  itself  also  to  the  urine,  the  dung,  the  blood 

the  skin,  and  the  breath.    It  may  be  communicated  to  the  atmospheri 

by  exhalations  from  any  part  of  the  sick  animal,  or  its  carcass.    Expe 

rience  has  shown  that  healthy  cattle  may  be  infected  by  coming  nea 

the  sick  animals,  or  near  anything  contaminated  by  their  excrements  o 

exhalations,  without  actual  contact  with  them.    The  contagious  matte 

has  no  eflect  in  open  air  at  a  distance  of  twenty  to  thirty  paces,  beoaos 

the  air  eitluir  dilutes  or  modifies  it  so  aij  to  deprive  it  of  its  power.    Bn 

in  ca^es  where  a  current  of  air  comes  directly  from  an  accumulation  of  in 

fectcd  matter,  and  also  in  inclosed  s])aces,  the  contagion  may  be  carried  t 

greater  distances.    Therefoi*e,  the  disease  may  be  coumiunicated  in  a  larg 

stable  to  a  healthy  animal  quite  a  long  distance  from  the  diseased  one,  o 

may  be  carried  from  one  stable  to  another  as  far  as  a  hundrwl  feet  apart 

This  happens  only  when  the  exhalations  are  carrieil  over  directly  fpou 

one  stable  to  the  other,  by  a  current  of  air  so  rjii)id  as  not  to  allow  tim 

for  the  fvir  to  dilute  or  modify  the  ccmtagious  matter.    Where  onestabl 

is  separated  from  another  by  a  i)artition  which  is  not  air-tight,  the  coi 

tagion  is  very  easily  transmitted.    I*esides  these  direct  means  of  infec 

tion,  the  disease  may  be  ciuried  to  healthy  animals  indirectly,  in  man; 

ways.    For  instance,  objects  which  have  come  in  contact  with  infectei 

matter,  may  be  carried  to  a  distant  place  and  there  spread  the  disease 

Porous  substan<'es,  su(,*h  as  woolen  clothing,  wool,  hay,  straw,  &c.,  ar 

particularly  liable  to  absorb  the  contagious  matter,  which  may  diffos 

'tself  after  some  time  in  a  distant  place.    Thus  butchers,  drovers,  an< 

»ther  i)ersons  who  visit  infected  stables,  may  carry  the  disease  from  yan 

'^  yanl,  and  from  villa^re  to  villa^^^e.    In  railroaxl  trucks,  the  woodworl 

*osorbs  a  considerable  amount  of  the  contagious  matter,  and,  if  no 

uoroughly  di«">I'ect(»d,  may  communicate  the  disease  to  animals  subsc 

montly  T^^^'"^'>    iipr.Mn     The  dung  of  diseased  aniuials  may  spread  th 

'tagio-  -      •     .naces,  by  being  canied  away  on  the  wheels  o 

-.li  >i<3f5  „    ...   ..      ,  y,^  i)i;r.sons.    Dogs  and  cats  may  carry  it  in  their  fa 

•  ■•*      '1  i*-    •     •  -       ,.ii^»^>'j:e.    A  small  quantity  of  blood  or  dung  on  th 

•      •  1.     ''^  of  a  walking-stick  hs»  sometimes  been  snflB 

-  11.        ^  •      •       '    '^'»-      o  !i  great  distance.    The  modes  of  possibl 

,na\.   .<..-■  •■«»^^''<^'»«  ^  to  render  it,  inmanyinstanoefl 
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a  matter  of  extreme  difficulty  to  account  for  the  cause  of  an  outbreak  of 
the  [»lapie. 

The  vitality  of  the  contasfious  matter  is  variable,  accorclin<x  to  circum- 
staiicos.  Air  is  its  most  i)otcnt  and  reliable  destroyer.  Hay  and  straw 
which  have  lain  above  the  stables  of  sick  animals  have  been  often  used 
as  fodder  with  im])unity  after  an  airing  of  twenty -four  hours.  Wool, 
impregnated  with  the  mucus  from  the  nostrils  of  sick  animals,  was  found 
to  be  innocuous  when  thoix)ughly  aired  for  five  or  six  days.  Stables 
and  pasture-grounds  will  be  thoroughly  disinfected  in  a  few  weeks  by 
the  action  of  the  atmosphere.  In  the  same  way  clothing  and  other  po- 
rous substances  become  entirely  disinfected  by  airing.  The  stronger  the 
cnrrent  of  air  the  more  prompt  its  disinfecting  action.  On  the  contrary, 
if  infected  porous  substiinces  are  not  exposed  to  currents  of  air,  the  con- 
tagious matter  is  preserved  for  a  long  time.  Closely-packed  hay  and 
straw,  the  woodwork  and  floors  of  closed  stables,  manure-heaps,  packed- 
np  clothing,  &c.,  may  remain  infected  for  several  months.  A  case  is  re- 
corded of  the  rinderpest  breaking  out  anew  in  a  stable  which  had  stood 
empty  for  four  months,  but  had  not  been  disinfected  after  a  previous 
outbreak.  The  flesh  and  hides  of  carcasses  which  had  been  buried  for 
over  three  months  were  found  to  be  capable  of  infecting  healthy  an- 
imals. 

Very  high  temperature  has  the  same  effect  in  destroying  the  power 
of  the  contagious  matter  as  currents  of  air,  but  summer  heat  is  effective 
only  in  so  far  as  it  promotes  the  drying  up  of  the  contagious  particles, 
and  renders  them  more  volatile  and  more  easily  diluted  by  the  air. 

The  contagious  matter  is  not  destroyed  by  cold,  not  even  by  frost  5 
on  the  contrary,  its  power  is  preserved,  as  the  drying  up  of  the  sub- 
stances containing  it  is  thereby  hindered.  Dung  frozen  through  the 
winter  spreads  the  contagion  upon  thawing  in  the  spring. 

All  ruminating  animals  are  liable  to  the  rinderpest,  but  goats  and 
sheep  are  less  commonly  and  less  severely  affected  by  it  than  neat  cat- 
tle. The  disease  does  not  affect  non-ruminating  animals,  nor  is  it  in  any 
Avay  dangerous  to  man. 

The  rinderpest  breaks  out  generally  on  the  fifth  or  sixth  day  from  the 
time  of  infection,  sometimes  a«  early  as  the  fourth,  and  frequently  as  late 
as  the  eighth  or  even  ninth  day.  According  to  some  observations,  the 
period  of  incubation  may  extend  to  two  or  three  weeks,  but  the  instances 
of  so  protracted  an  incubation  are  to  be  considered  as  entirely  excep- 
tional. 

The  spread  of  the  disease  in  a  herd  of  cattle  is  usually  slow  in  the 
beginning.  Often  when  the  contagion  is  introduced  only  a  single  ani- 
mal is  infected.  This  one,  after  the  few  days  required  for  the  incuba- 
tion, becomes  sick  and  commences  to  evolve  the  contagious  matter, 
which  infects  one  or  more  of  the  animals  in  the  same  stable  or  herd« 
Then,  again,  an  interval  of  time  elapses  before  the  disease  is  developed 
in  the  new  victims.  As  soon  as  several  animals  are  diseased,  the  con- 
tagion spreads  more  rapidly,  and  many  are  attacked  at  the  same  time. 
Want  of  proper  caution  on  the  part  of  stable-men  and  other  attendants 
is  ofivn  the  eauvse  of  an  exceedingly  rapid  progress  of  the  contagion, 
which  is  cai  ried  iu  their  clothing  from  one  end  of  the  stable  to  another. 

PnENO:»IENA  OF   CATTLE  PLAGUE  DTJEING  LIPB. 

Dr.  J.  Burdon  Sanderson,  one  of  the  commissioners  appointed  by  the 
Eii<»lish  Government  to  investigate  this  disease  during  its  last  invasion 
of  Western  Eurox)e  (18G5),  in  speaking  of  tihe  phenomena  of  cattle  plague 
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pnlse  is  sensibly  weaker,  and  often  the  artery  feels  hard  and  thread-like  under  the 
nngor,  expanding  scarcely  perceptibly  with  the  systolic  impulse.  The  breathing  is 
sometimes  almost  natural,  but  more  frequently  begins  to  be  oppressed  and  irregular. 

With  the  sixth  day  the  alterations  of  the  mucous  membrane  of  the  mouth  attain 
their  full  developmeut.  The  under  lip  is  covered  with  a  crust  of  white  opaque  mate- 
rial (consisting  of  epithelium,  mixed  in  most  instances  with  the  filaments  and  spores 
of  a  hyphaceous  fungus),  which  is  either  conlluent  and  continuous  or  in  patches. 
This  crubt  is  usually  of  the  consistency  of  cream  cheese,  in  which  cjise  it  adheres  so 
slightly  to  the  surface  on  which  it  lies,  that  the  slightest  touch  is  suflicient  to  de- 
tach it.  Wherever  it  is  so  8C])arated,  the  bright  red  vascular  surface  of  the  mucous 
membrane  {membrana  propria  of  anatomists)  is  exposed,  raw  looking,  but  free  from 
ulceration.  Similar  appearanct»s  are  observed  on  other  parts  of  the  mouth,  particu- 
larly on  the  upper  giim,  on  the  dental  pad,  on  the  cheeks  and  hard  palate,  and  on  the 
lower  surfare  of  the  tongue  near  its  lateral  margins. 

During  the  sixth  day  the  leading  symptoms  are  those  which  arise  from  diminished 
contractile  power  of  the  heart  and  voluntary  muscles.  The  alfection  of  the  heart  is 
indicated  by  increased  feebleness  and  frequency  of  the  pulse,  and  by  the  extinction  of 
the  prascordial  impulse ;  that  of  the  voluntary  muscles  by  the  attitude  and  movements 
of  the  animal,  which  are  so  indicative  of  adynamia  that  many  writers  have  been  mis- 
led by  them  into  the  belief  that  in  rinderpest  there  is  a  special  paralytic  affection  of 
the  si>iaal  nervous  system.  At  the  same  time  the  mechanism  of  tne  respiratory  move- 
ments ismodiiiod  in  a  remarkable  and  characteristic  manner,  the  modilication  being 
dependent  partly  on  the  cause  above  referred  to^  and  partly  on  pathological  changes 
having  their  seat  in  the  air  passages.  The  alvme  discharges,  which  during  the  pre- 
vious progress  of  the  disease  were  firmer  and  harder  than  natural,  now  become  soft, 
and  evontually  liquid  and  dysenteric.  The  temperature  of  the  body,  which  up  to  the 
fil'ili  day  has  gone  on  increasing,  rapidly  sinks  to  below  the  natural  level ;  this  loss  of 
animal  heat  beiii":  attended  with  a  correspondingly  rapid  diminution  in  the  quantity 
of  urea  excreted  by  the  kidneys. 

Death  usually  occura  during  the  seventh  day.  It  is  not  preceded  by  convulsion  or 
any  other  symptoms  worthy  of  Bi)ccial  notice. 

SYMPTOMS. 

Ono  or  two  clays  before  any  other  change  occurs  in  the  condition  of 
the  iufecUnl  iiiiijual  there  appears  an  increase  of  temperature,  which  m 
most  readily  detected  by  means  of  a  thermometer  introduced  into  the 
rectum.  The  temi)erature  is  found  to  have  risen  by  two  to  four  de- 
grees Fahrenheit,  from  the  normal  temperature  of  102P.  At  the  same 
time  s\inpt<>ms  of  fever  are  observ'ed,  such  as  shivering,  muscular 
tAvitcliiu.ir.^,  <lryness  of  the  skin,  a  staring  coat  of  hair,  an  unequal  dis- 
tribution of  temperature  throughout  the  body,  and  changes  of  temper- 
atuj  e,  v»  hic^li  are  particularly  noticeable  at  the  base  of  the  horns. 

A  \i'ry  important  and  characteristic  symptom  at  an  early  stage  of 
the  disease  is  a  i>ecu]iar  alteration  of  the  mucous  membranes.  This  al- 
ti  ration  is  very  soon  noticeable  in  the  vagina  of  cows,  which  becomes 
spotud  or  istriped  with  red.  The  next  day  small  yellowish-white  or 
gi;i>  s]>e('lcs  are  clearly  seen  on  the  red  spots  and  strii)es.  These  specks 
arc  ioniuul  by  the  loosening  of  the  cuticle,  which  can  be  rubbed  off  or 
dciacluMl  by  the  finirer,  leaving  in  its  place  a  dark-red  depression.  The 
saiii'/  nd  spots  and  stripes  and  yellowish  or  gray  specks  apx)ear  in  the 
mouth  and  nose  of  the  isick  animals  of  either  sex. 

Fli'iniiig,  in  his  work  on  Veterinary  Sanitary  /Science  and  Police^  gives 
tlic  I'ollowin;^  description  of  the  peculiar  erui)tions  of  the  mucous  mem- 
brane and  the  skin: 

With  rogiinl  to  the  mucous  membranes  and  skin,  there  is  much  that  is  not  only  iT\- 
tr<TJ'.stiii;j:,  hut  of  the  <j:n*:itest  practical  importance  in  the  way  of  diagnosis.  The 
dovrloi.iii.-nt  of  the  s\  ui]Uonis  previously  enumerated  are  soon  accompanied  by  ana- 
toniital  aiul  functional  alterations  of  these  membranes,  but  especially  of  that  lining 
the  vaj^ina  and  t  oe  (liirostive  andrespinitory  tracts.  The  vulvo-vagiual  membrane  is 
most  fn-fiiu'iitlv  tliat  wliich  cxhilMts  these  changes.  It  is  more  or  less  infiltrated,  and 
of  a  niown,  hiitk-rtd,  or  malioijany  color,  which  is  either  disposed  in  streaks,  patches, 
or  diiiubcd ;  and  there  may  be  smaU  sanguine  extravasationSi  variable  in  number. 
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This  almornial  color,  wliich  is  more  partirnlarly  cine  to  vonons  injection,  hms  in  eal^n 
and  htMters  a  greater  dia^noHtii'.  vulr.»>  than  in  cows,  U8  it  irs  <il>sor\'('<i,  tlioiigb  int 
le48  dogit^,  iu  animalb  wliich  are  near  cu^lviiig,  au  well  as  thoM)  which  have  latfOly 
calved. 

This  symptom,  however,  in  not  always  obHerved  at  tho  common  cement  of  the  di* 
ease,  but  may  only  appear  at  an  advanct^d  ats);;«.  Twonry-tbnr  htmrn  after  it8  anpetr- 
ance  there  are  usually  aan'.u  on  the  n-d  snrtact-a  hhuiII  yellow  or  j^crayish  and  Hlightly 
■alient  patche^n,  which  might  be  mistaken  for  little  tlnkes  of  mucus,  though  they  an 
really  composed  of  masses  of  altered  epithelial  04'11h.  They  adhere  but  slightly  to  the 
dermal  surface  of  the  menihrane,  or  an*  merely  lying  on  it;  lh<?y  are  quickly  removed 
by  friction,  or  thrown  otV  by  the  aiteratifnis  going  oti,  leaving  excoriations  corrcNpcMid- 
ing  to  the  situation  they  occupied.  At  this  period,  or  a  little  latfr,  there  flowft  fttXB 
the  vulva  a  variable  quantity  of  clear  or  ropy  mucus,  which,  iu  diyiog,  adheret  to 
the  neighboring  parts. 

While  this  alteration  is  going  on  in  the  vaginal  membrane,  or  before  or  after,  other 
analogous  changes  are  olusurved  in  the  other  visible  membranes.  That  of  the  month 
is  more  or  less  hot,  and  generally,  or  iu  patches  of  variable  extent,  assumes  a  dosp 
red,  livid,  or  dark-blue  tint,  ])arlicuhirly  about  the  gums,  though  the  prej»ence  of  pig- 
ment may  conceal  this  coloration.  Ordinarily  tho  derm  of  this  membrane  anditt 
epithelium  are  tumefied  at  certain  points,  and  the  adhesion  of  thcne  two  lavera  to 
each  other  is  diminished.  In  a  very  brief  space  there  ap])i'ars  at  hrst  on  the  lips  and 
gums,  afterwards  on  tho  palate  and  borders  and  sidee  of  the  tongue,  little  wliitlih- 
gray  or  yellowish  elevations  the  size  of  a  pin-head,  duo  to  the  proliferation,  iufiltira> 
tion,  and  fatty  degeneration  of  the  epithelium  in  these  localities.  The  nnmber  and 
dimensions  of  these  elevations  increase,  and  sometimes  they  join  each  other;  their 
oonnectitm  with  the  derm  becomes  lessened,  and  soon — frequently  within  twenty-four 
hours— the  slightest  rubbing  will  remove  them  in  the  fonn  of  a  soft  gray  maw  not 
nnlike  bran ;  they  are  also  thrown  oil*  by  the  morbid  process  going  on.  However  ro- 
moved,  the  derm  upon  which  they  were  formed  is  exposed,  and  in  this  way  are  pro- 
duced those  excoriations  whose  sharply  defined  bright  red  color  contrasts  strikingly 
with  the  livid  membrane  surrounding  them.  These  are  tlie  '' pestilential  erosions" 
of  Kausch,  so  named  from  the  veterinarian  who  iii-st  described  them.  These  epi- 
thelial alterations  occur,  at  times,  at  the  base  of  the  papillae  of  the  cheeks  as  early  si 
the  appearance  of  the  first  morbid  symptoms,  though,  as  a  rule,  it  is  only  towards 
the  second,  third,  or  fourth  day  that  they  are  most  marked. 

The  secretion  of  saliva  is  increased  and  ilows  in  large  viscid  streams  from  the  month. 
The  nasal  mucous  membrane  is  also  greatly  injected  from  the  comnu^ncement  of  the 
affection,  and  becomes  in iiltrated  and  swollen;  siwn  after  it  becomes  uniformly  pale,  or 
in  such  a  manner  as  to  leave  injected  streaks  or  patches ;  petechia  also  appear  in  varia- 
ble number.  Towards  from  the  second  to  the  third  day,  on  examining  this  membrane 
closely,  it  wi^  bo  not  iced  that  there  are  the  same  pulpy  or  caseous  epithelial  collections 
observed  on  the  membrane  of  the  mouth  and  the  vulvo-vaginaVmembrane,  and  which, 
when  thrown  off,  leave  the  derm  exposed.  In  about  twenty-four  hours  after  the  more 
evident  signs  of  the  disease  have  appeared  a  nasal  dis(.^harge  manifests  itself ;  this  is 
at  iirst  serous  and  transparent,  but  ere  long  becomes  a  thick  mucus  or  mnco-pnmlent 
yellowish  matter,  which  may  be  mixed  with  blood,  and  disagreeably  fetid.  In  dry- 
ing around  the  nostrils  it  forms  thick  crusts. 

The  conjunctiva  of  the  eyes  are  also  infiltrated  and  deeper  colored — particularly 
about  the  free  border  of  the  nictitating  membrane — than  usual ;  but  this  coloration, 
most  frequently  disappears  in  the  course  of  the  malaily,  and  this  membrane  is  then 
pale.  The  secretions  of  tears  is  very  copious,  and,  flowing  in  abundance  down  thefacSL 
by  their  acridity  they  may  depilate  and  erode  the  skin.  A  thick  muco-product  fluid 
collects  in  the  inuercanthusof  theeycand  behind  the  membrananictitans,  and  as  the 
animal  becomes  emaciated  and  the  eye-bail  sinks  towards  the  bottom  of  the  orbit  tiiif 
accumulates. 

The  skin,  which  is  usually  lax  shortly  after  the  invasion  of  tho  malady,  in  the 
majority  of  cases  and  in  many  e]uzootic8,  becomes  the  seat  of  a  divei"sely  characterized 
eruption,  which  has  been  at  one  time  described  as  squamous,  at  another  papniar, 
vesicular,  or  pustular,  and  again  as  erysipelatous.  This  cutaneous  manifestation 
more  especially  appears  in  those  parts  where  the  integument  is  thin,  though  it  may 
also  invade  otlier  regions  or  even  atl'ect  the  entire  surface  of  the  body.  Tho  udder 
and  particularly  the  base  of  the  t<.*at3,  the  scrotum,  the  margin  of  the  nostrils,  the  lips, 
and  the  vulva,  tiie  perineum,  and  the  internal  aspect  of  the  thighs,  are  the  localities 
fer  which  it  seems  to  have  a  Kpe<?ial  predilection,  but  it  may  likewise  be  often  noted 
betwe(5n  the  jaws,  on  the  shouhU'i-s,  neck,  and  withers.  The  extent  and  intensity  of 
these  exanthemata  aro  very  variable.  At  rimes  they  acccmipany  the  ordinary  symp- 
toms, while  at  others  thcMTuprion  is  coinridcnt-  with  an  intense  febrile  reaction  whi& 
lasts  for  sonit)  days  and  incn^ased  tiMiiiKMatiins  of  i ho  skin  wlipre  it  is  about  to  appear, 
with,  in  certain  iiist;>iicts,  a  more  or  less  abnudant  transpiration. 

This  exanthema  of  cattle  plague  consists  of  (1)  a  x>roliferatiou  and  abnndant  diiqni^ 
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mation  of  the  epidermis,  accompanied  by  shedding  of  the  hair ;  (2)  the  production  of 
Bmall  papula;  or  uodositit^s,  from  which  exudes  a  yellow  viscid  fluid  which,  in  dr.yiug, 
foruis  witn  the  hair  crusts  of  variable  thickuess  ;  (3)  the  eruption  of  little  vesicles 
about  the  muffle,  whow^  contents  agglutinate  the  hairs  and  gives  rise  to  brownish- 
yellow  crusts;  (4)  the  formation  of  pustules  (the  so-called  *' variola"  of  Ramozzini) 
the  size  of  a  millet  seed  or  small  pea,  frequently  conilueut,  and  when  ruptured  and 
their  contents  desiccated,  producing  friable,  yellow,  or  brown  crusts,  which  adhere 
very  slightly  to  the  skin.  The  duration  of  the  eruption  is  variable,  but  in  general  it 
doe's  not  entirely  disappear  until  from  two  to  four  weeks  after  its  manifestation.    , 

In  some  epizootics  ei^'sipolatoiis  tumors  have  been  remarked  about  the  neck,  dewlap, 
or  dank.  Gas  is  also  developed  sometimes  in  the  subcutaneous  cellular  tissue,  ordi- 
narily in  the  region  of  the  loins,  shoulders,  sides,  or  neck,  and  in  rare  cases  over  the 
entire  surface  of  the  body  ;  its  presence  is  recognized  by  a  more  or  less  volujninous 
tumor,  which  crepitates  on  manipulation. 

The  next  day  after  the  appearance  of  the  peculiar  eruption  upon  the 
mucous  meuibraues,  there  is  a  disinclination  to  eat  and  ruminate,  and 
with  cows  a  diminution  and  soon  a  total  absence  of  milk. 

Two  days  after  the  manifestation  of  the  above-described  symptoms, 
marked  changes  in  the  general  appearance  of  the  diseased  animal  are 
api)arent.  It  lies  down  very  frequently  ;  when  standing  it  draws  the 
hind  legs  forward  as  if  suffering  from  colic.  The  look  is  distressed,  the 
head  (kooping,  the  ears  hanging,  the  breathing  oppressed ;  the  pulse 
becomes  rapid  and  weak,  the  discharges  from  the  eyes,  the  nose,  and  the 
mouth  become  thick  and  purulent,  the  breath  fetid.  The  iris,  which  at 
the  commencement  of  the  fever  is  generally  inflamed  and  cherry  red, 
resumes  its  natural  color  with  the  increase  of  secretions  from  the  lachry- 
mal duct.  Cows  far  advanced  in  pregnancy  gener^y  calve  in  this  stage 
of  the  disease. 

On  the  second  or  third  day  diarrhea  sets  in.  THie  feces,  at  first  thin 
and  watery,  then  thick  and  slimy,  are  filled  with  detached  masses  from 
the  mucus  surfaces,  very  fetid  and  more  or  less  tinged  with  blood. 
When  the  diarrhea  has  lasted  two  or  three  days  the  disease  advances 
with  rapid  strides.  The  animal  is  so  weak  as  not  to  be  able  to  rise,  the 
evacuations  of  excrements  are  involuntary,  the  breathing  is  uneven 
and  rapid,  the  beatings  of  the  heart  are  no  longer  perceptible,  the  pulse 
becomes  very  feeble  and  the  temperature  rapidly  falls.  Death  usually 
occurs  on  the  fifth  day  from  the  first  visible  signs  of  the  disease.  Some^ 
times  the  course  of  the  disease  is  so  rapid  as  to  reach  its  culmination 
within  two  days. 

On  the  average,  70  to  75  per  cent,  of  the  diseased  animals  die.  Those 
that  survive  have  not  had  the  disease  in  its  most  mali^ant  form.  Once 
convalescent  the  animals  recover  very  fiist,  but  the  diarrhea  continues 
for  several  days  after  the  disai)pearance  of  all  other  symptoms. 

In  summer,  when  the  cattle  are  grazing,  the  disease  is  less  severe 
than  in  winter,  when  they  get  dry  fodder  and  are  kept  in  close  stables, 

The  symptoms  and  progress  of  the  disease  are  the  same  with  goats 
and  sheep  as  with  neat  cattle,  but  the  percentage  of  fatal  cases  is  some- 
what less. 

Many  of  the  symptoms  #f  rinder])est  occur  in  the  lung  disease  (pleura- 
yneumonia)^  the  malignant  catarrhal  fever,  and  the  mouth  and-foot  dis- 
ease. The  lung  disease  is  distinguished  firom  the  rinderpest  by  the  ab- 
sent c  of  the  chaiact eristic  eruptions  upon  the  mucous  membranes;  the 
mali;»iiant  catarrhal  fever,  by  the  dimness  of  the  transparent  cornea, 
which  in  the  rinderpest  remains  clear;  the  mouth-and-foot  disease,  by 
the'  ulceration  of  the  foot,  the  less  degree  of  fever,  and  its  peculiarly 
rax)i(l  spreading  from  one  animal  to  entire  herds. 
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PATHOLOGY  OP  THE  DISEASE. 
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occurs,  even  in  cases  which  have  a  fatal  termination.  Submucous  ex- 
travasation is  probably  the  cause  of  these  gangrenous  patches.  Around 
them  the  tissues  are  infiltrated,  and  more  or  less  injected,  wliile  beneath 
the  texture  is  injected  or  ecchymosed,  and  red  or  green  in  color. 

The  third  compartment  sometimes  contains  food,  which  is  hard,  dry, 
and  firiable;  at  other  times  it  is  soft  and  pulpy.  In  the  first  case,  the 
epithelium  of  the  leaves  is  readily  detached,  and  adheres  to  the  cakes 
of  aliment  removed  from  between  them.  This  epithelium  also  exhibits 
granulo- adipose  degeneration.  The  leaves  themselves  are  injected 
wholly  or  partially,  and  ecchymoses  and  eschars  may  be  i)resent  in 
them;  they  are  also  easily  torn.  In  the  fourth  compartment  and  small 
i  ntestines  the  contents  are  at  first  normal ;  but  they  soon  change,  and  there 
is  found  a  small  quantity  of  thick,  yellow,  brown,  or  even  blood-colored 
fluid.  The  mucous  membrane  is  covered  by  a  viscid,  grayish-yellow,  or 
reddish  mucus.  The  caecum  and  colon  at  this  i>eriod  contain  a  frothy 
mass  of  a  brownish,  sometimes  sanguinolent,  fluid.  The  rectum  has  k 
thick  viscid  mucus  adhering  to  its  iuner  surface.  If  the  disease  pursues  its 
course,  the  d6bris  detached  from  the  intestine  is  mixed  with  exudations 
and  extravasations  to  form  a  viscid,  albuminoid,  whitish-yellow,  brown, 
or  red  fluid,  in  which  are  shreds  and  the  detritus  from  the  membrane. 

When  an  animal  has  been  killed  in  the  early  stages  of  the  disease, 
and  the  inu(?us  has  been  carefully  removed  from  the  mucous  membrane 
ol*  the  stomach,  it  is  found  that  the  surface  of  the  latter  is  UTegular,  and 
that  its  tissue  is  infiltrated  and  injected  to  a  degree  corresponding  with 
the  seriousness  of  the  atta<*,k  and  the  stage  the  malady  has  reached. 
The  abnormal  color,  varying  from  a  brick-red  to  a  reddish  brown,  is 
generally  diffuse,  but  is  most  marked  at  the  pyloric  i)ortion,  attaining 
its  maximum  of  intensity  towards  the  free  borders  of  the*folds.  Sub- 
mucous extravasations  are  also  frequently  met  with  in  this  part,  difter- 
ing  in  size  from  a  fine  point  to  a  large  pateh.  In  the  small  and  large 
intestines  there  also  exist,  at  this  period,  analogous  alterations;  but, 
while  the  redness  of  the  aboma^um  is  usually  diffuse,  in  the  small  intes- 
tine it  generally  appears  in  the  form  of  transverse  stnae,  which  are 
ciossed  by  ligli tor  colored  longitudinal  streaks,  this  intercrossing  form- 
ing a  somewhat  regular  pattern.  These  extnivasations  are  common  in 
the  small  intestine,  but  the  infiltrations  and  exudations  are  not  so 
frequent  in  the  abomasum.  In  the  duodenum  the  alterations  are  usu- 
ally more  intense  than  in  the  remainder  of  the  intestine,  and  it  is  not 
rare  to  find  in  it  a  verj'  marked  difiused  redness  and  much  sanguine 
( tfusion.  The  congestion  is  often  greatest  around  the  solitary  glands 
and  Pevor's  i)at<*lH\s,  whose  volume  is  more  or  less  increased.  Fre- 
quently tlie  aroolated  aspect  of  these  patches  is  most  conspicuous  at  the 
ti'rmination  of  the  first  period.  The  same  lesions  are  found,  but  in  a 
loss  dogreo,  in  the  lar^e  intestines.  In  these  the  most  salient  i)OJlJons, 
such  as  tlie  borders  of  the  valvulai,  are  the  parts  which  are  the  most 
fhM^ply  colorod  and  most  extensively  ecchymosed.  The  infiltration  is 
-  r(^atest  if  diarrhea  has  not  be^n  present. 

In  eases  where  the  disease  has  made  considerable  progress,  the  lesions 
are  still  more  characteristic.  The  mucous  membi*ane  of  the  al>omasum 
an* I  int(  stine  is  deeper  colored,  often  blue  or  black,  and  in  the  duodenum 
«»f  animals  whicii  have  succumbed,  it  may  even  be  uniformly  black, 
wliile  the  petoclue  and  ecchymoses  are  moi^e  numerons.  In  the  aboma- 
sum, but  oftenesi-  in  the  intestine,  t-«>wards  the  fifth  day  of  the  disease, 
there  appears  a  pigmentatitm,  varying  from  a  bright  gray  to  a  slate 
tolor,  or  even  dai ker,  and  which  takes  the  i>lace  of  the  abnormal  color 
due  to  the  blood.  This  appearance  is  first  noticed  in  the  rectum,  and 
31  AG 
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in  tlie  intestines  gcncrallv  its  tints  seem  to  be  related  to  the  inteiffl^ 
of  the  blood  coloration,  of  which  these  parts  have  been  the  seat  It  is 
therefore  in  the  duodenum,  and  especially  near  the  pylorus,  that  it  is 
deepest-tinted  and  most  extensive.  In  the  duodenum  it  is  ditfase,  but 
in  the  remainder  of  the  small  intestine  it  is  limited,  as  a  rule,  to  a  double 
series  of  perpendicular  zones  more  or  less  incomplete,  and  in  the  rectum 
is  usually  in  the  form  of  longitudinal  lines.  This  coloring  matter  is  de- 
posited  in  the  most  superficial  layer  of  tlie  mucous  membrane,  and  is 
constituted  by  minute  inegular  granules,  which,  according  as  they  are 
disposed  separately  or  in  clusters,  give  rise  to  the  different  shad^ 
Around  the  orifices  of  Brunner's  glands,  and  in  the  texture  of  the  vuli, 
this  deposit  apw^xs  to  be  most  localized.         ,  ,      , 

The  epithelium  ^mie  fourth  compartment  of  the  stomach  rapidly  un- 
dergoes changos  a'nalo^^l'H^^  those  observed  in  the  mouth.  Their  in- 
tensity depends  upon  the  p?tltexamined,  as  well  as  the  gravity  of  the 
attack  and  its  stage.    In  the  lihlt^<l  last  portions  of  the  small  intiw- 

tine  in  the  cjccum,  in  the  first  slWtee^fJ^l  l^^g?  ^\^^»  »H"^  n5 
rectum,  they  are  generally  more  dovo!l|gd  than  elsewhere.    In  mild 
cases  the  epithehum,  though  not  yet  dctadlliySLr^?^®  ,        adherent 
to  the  derm  than  in  health.    In  more  serious  caHL^  layer  la  founa 
completely  detached  over  a  considerable  suifuce.  aftt^^'|y^    y  ^    t 
BmuU  intestine.    The  excoriations  thus  produced  var^JiBPliPyiS^^?^  i 
and  number,  and  are  generally  covered  by  a  gray,  red,  or  darkcft^J^^^^ 
viscid  mucus.    The  matter  is  tenacious,  and  adheres  firmly  in  flakes 
the  membrane.    The  extent  of  these  flakes  is  generally  from  a  quarter 
to  two  inches  in  length.    The  color  is  gray,  yellow,  red,  brown,  or  black; 
their  free  surface  is  smooth,  and  more  or  less  convex;  their  variable 
consistency  is  less  at  the  border  than  the  center ;  the  membrane  beneftth 
them  is  injected  and  spotted  with  small  extravasations,  and  their  lBa^ 
gin,  in  consequence  of  the  retraction  of  the  fiake,  is  separated  for  a 
short  space  from  the  border  of  the  erosion. 

The  mortification  which  may  invade  the  intestinal  wall  does  not  usu- 
ally go  beyond  the  mucous  membrane.  In  rare  and  very  severe  oases  it 
extends  to  the  submucous  connective  tissue,  or  even  to  the  muscolar 
layer.  The  liquefaction  of  the  mortified  patches  causes  a  loss  of  sub- 
stance in  the  membrane,  and  these  places  are  designated  ^^excoriatiouB^ 
or  "  erosions,"  according  as  the  derm  remains  int^t  or  not.  Their  num- 
ber is  as  vanable  as  are  the  patches.  The  viscid  masses  covering  the 
surface  of  the  intestine,  as  well  as  the  flakes,  are  produced  by  the  utric- 
ular glands  of  the  gastric  and  intestinal  mucous  membrane,  which  are 
greatly  altered  and  tumefied. 

Peyer's  glands  undergo  alterations  of  a  particular  character.  Th^ 
lose  their  epithelial  covering,  and,  in  the  majority  of  epizootics,  undergo 
changes  analogous  to  those  of  the  solitaiy  glands;  though  in  other  epi- 
zootics tl)oy  are  rarely  a(i*e(?ted,  and  v»'hen  they  are  the  lesions  are  not 
always  equally  marked.  Sometimes  they  are  merely  covered  with  a 
mucus  layer,  like  the  other  parts  of  the  intestine,  and  are  injected;  at 
other  times  they  are  more  salient  than  usual  from  tumefaction,  and  they 
then  may  contain  coulents  like  tbat  of  the  solitiiiy  glands;  again,  they 
may  be  covered  by  a  croupal  exudation  or  fiilse  membrane,  several  lines 
in  thickness,  nnd  groy,  yellow,  red,  or  blue  in  color,  adhering  by  its  cen- 
tral part  to  the  mucous  membrane.  The  i>resencf*  of  these  patches  is 
not  a  constant  feature  in  the  ])athological  anatomy  of  the  disease;  iu 
certain  e])izooiics  it  is  almost  always  present,  while  in  others  it  is  excep- 
tional. Amonj;;:  the  conditions  which  appear  to  have  an  inflo^ioe  in  its 
productiou  only  one  is  knowu^  and  that  is  the  condition  of  the  animal 
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before  infection ;  if  it  lias  been  well  nounsbed  these  deposits  are  most 
likely  to  be  present. 

The  prominent  alterations  in  the  glands  of  the  mucous  membrane 
appear  to  consist  in  an  exaggerated  proliferation  of  their  cell  elements, 
accompanied  by  a  prompt  granulo-adipose  destruction  of  the  newly- 
formed  cells.  The  liver  is  seldom  much  altered,  but  the  gall-bladder  is 
very  often  distended  with  bile,  and  its  mucous  membrane  is  in  some- 
what the  same  condition  as  that  of  the  intestines.  The  mucous  mem- 
brane of  the  air-passages  is  greatly  altered.  That  lining  the  larynx, 
the  trachea,  and  also  the  bronchia  is  injected  and  marked  by  extravasor 
tions  which,  particulai^ly  in  the  trachea,  appear  in  the  form  of  longitudi- 
nal striae. 

The  lungs  are  frequently  emphysematous  (interlobular)  to  a  degree 
corresponding  to  the  hi  tensity  of  the  malady.  This  condition  is  chiefly 
noticed  about  the  borders  of  the  lungs  and  in  the  mediastinum,  and, 
passing  along  the  large  blood-vessels  toward  the  lumbar  region,  it  may 
reach  the  loins.  The  lungs  are  also  occasionally  oedematous.  The  pleura, 
like  the  peritoneum,  is  occasionally  congested  in  places,  and  even  ecchy- 
mosed.  The  heart  is  usually  flabby,  dark  or  clay  eolored,  and  friable, 
and  at  times  there  are  subendocarcUal  extravasations  towards  its  base; 
the  blood  is  darker  colored  than  in  health,  and  coagulates  imperfectly 
or  not  at  aU.  The  kidneys  may  be  tumefied,  congested,  and  more  friable 
than  usual.  The  bladder  is  rarely  empty,  but  generally  contains  a 
quantity  of  urine,  which  may  be  pale,  dark  colored,  or  muddy,  and  have 
suspended  in  it  shreds  of  ei)ithelium.  Its  mucous  membrane  may  also 
Tbe  congested  and  ecchymosed,  and  covered  with  viscid  mucus.  The 
vulvo- vaginal  mucous  membrane  presents  a  very  marked  redness,  which 
generally  extends  to  the  cervix  of  the  uterus.  As  in  the  mouth,  there 
arci  little  elevations  of  altered  epithelium  on  this  membrane,  with  ero- 
sions covered  by  viscid  matter.  The  udder,  frequently  congested,  some- 
times contains  a  small  quantity  of  thick  milk. 

According  to  EcjTial,  the  latest  observations  on  the  pathological 
anatomy  of  cattle  plague  are  those  of  Damaschino,  who  has  made  a 
complete  study  of  the  histological  alterations  occurring  in  the  disease. 
This  investigator  states  that  the  ulceration  of  the  mucous  membrane  is 
due  to  an  unique  process,  which  presents  a  great  resemblance  to  that  of 
pharyngeal  diphtheria  of  man.  At  the  commencement,  the  lesion  con- 
sists in  an  exaggerated  production  of  epithelial  cells,  which  are  infiltrated 
with  an  amori)hous  substance,  become  deformed,  throw  out  multiple 
prolongations,  and  acquire  an  abnormal  adhesion,  which  finally  gives 
them  a  pseudo-membranous  aspect.  But  beneath  these  false  membranes 
the  young  epithelial  cells  do  not  submit  to  the  same  alterations.  Instead 
of  the  prolongations  adhering  to  each  other  and  becoming  matted 
together,  they  are  the  seat  of  a  purulent  transformation,  whence  results 
less  adhesiveness,  and  soon  the  casting  off  of  the  pseudo  membrane. 
At  this  nioiiicnt  ulceration  commences,  and  as  these  tissues  are  softened 
it  hap])ens  that  there  is  found  implanted  on  this  surface  fragments  of 
hairs,  wliich  are  recognized  by  the  microscope.  The  loss  of  substance 
is  not  always  superficial.  On  the  tongue,  sometimes,  the  lesion  ceases 
at  a  portion  only  of  the  thickness  of  the  papillai,  but  in  otiier  cases  it 
extends  throughout  their  texture.  In  the  stomach  it  is  often  deeper, 
coinprisin.a*  a  ]>ortion  of  the  substance  of  the  glandulae,  and  even  the 
entire  thickness  of  the  mucous  membrane  to  such  a  degree  that,  without 
the  presence  of  a  thick  layer  of  adipose  tissue  at  these  points,  the  stom- 
ach would  Ireciueutly  be  found  perforated.  On  the  surface  of  these  ulcer- 
ations the  adipose  tissue  exhibits  all  the  characters  of  inflammation 
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proper  (nuclear  proliferation  in  the  conjunctival  parietes).  In  two  cases 
there  was  found  a  lesion  of  the  venal  and  hepatic  parenchyma,  consist- 
ing in  a  granular  degeneration  of  the  glandular  elements.  In  the  liver, 
the  lesion,  as  is  usual,  showed  a  predilection  for  the  periphery  of  the 
lobules  in  the  vicinity  of  the  vena  portae;  there  the  cells  were  found  in 
a  very  advanced  stage  of  granular  degeneration.  The  epithelium  of  the 
kidneys,  more  especially,  showed  the  peculiar  tumefied  troubled  appear- 
ance akeady  indicated,  though  the  granular  condition  was  less  marked. 
The  muscular  alterations  consisted  in  the  presence  of  numerous  elongated 
bodies,  very  abundant  in  the  right  side  of  the  heart,  and  incontestahly 
situated  in  the  substance  of  the  muscular  fiber.  These  bodies  are  blunt 
at  one  end,  pointed  .at  the  other,  and  are  comi)osed  of  a  regular  mass  of 
cylindrical  cells  lying  together  in  such  a  manner  that  at  the  pointed 
extremity  there  is  only  a  single  cell,  at  the  obtuse  end  two  cells,  and  in 
the  other  part  sometimes  two,  sometimes  three  cells,  clustered  on  a 
given  segment.  It  is  surmised  that  these  minute  bodies  are  entozoa  in 
tiieir  primary  stage  of  development. 

MEASURES  FOR  THE  PREVENTION  AND  EXTINCTION  OP  RINDERPEST. 

There  being  no  remedy  known  for  this  disease,  human  intervention 
in  dealing  with  it  has  thus  far  been  necessarily  restricted  to  measures 
for  its  prevention  and  extinction.  Most  European  governments  have 
passed  laws  and  prescribed  regulations  for  the  purpose  of  protecting 
their  rei>octivo  countries  from  the  invasions  of  the  plague,  and  for  its 
speedy  extirpation  on  the  occurrence  of  an  outbreak.  Of  all  these 
enactments  tlie  regulations  now  in  force  in  the  German  Empire  are  con- 
sidered as  the  most  complete  embodiment  of  the  results  of  experience 
and  scientific  iiiv(\stigation  in  i^egard  to  this  subject.  The  full  text  of 
this  law  will  be  found  in  Special  Report  No.  22,  recently  issued  by  this 
Department. 


EXPERIMENTS  WITH  DEPARTMENT  SEEDS. 

A  condensed  stutoment  of  the  results  of  experiments  with  seeds  dis- 
tributed by  this  department  is  given  below : 

WUEAT. 

Arl-ayjsafi. — "!\rnrio]i  County:  Victor — "Extra.  Every  farmer  in  this 
section  waul s  t lu*  Vii*i  «,••/'  Yi'llow  Missouri,  several  good  reports.  Pu- 
laski County:  "^  Sohu'.  of  tlu^  heads  10  inches  long  and  well  filled; 
delighted  with  this  wlie^t."  Drew  and  Stone  Counties:  "  Entirely  free 
from  rust/'  imd  ••* quality  vsiiperior." 

California, — Jjos  A ngoles  County :  Sherman — "  Fifty  bushels  i)er  acre : 
first-rate;  on  land  i)cculiarly  liable  to  rust  it  stood  the  test  perfectly.* 
In  Inyo,  Lake,  Lassen,  San  Diego,  San  Luis  Obispo,  Sonoma,  and 
Humboldt  Counties,  Mold'.s  ^Vhite  Winter  yielded  from  23  to  54  bushels 
per  acre ;  (puiiicy  excelh^il.  Less  favorable  reports  from  other  counties 
are  attril)uted  juainly  to  causes  having  no  particular  reference  to  this 
variety  of  wheat,  su<'h  as  late  sowing^  mice^  birds.  &c.  There  are  no  in- 
dications of  a  lia- ility  to  rust.  Eeturns  from  California,  Oregon,  and 
Washington  Terjiiory  lead  to  the  conclusion  that  the  "Mold  Wheats" 
will  be  of  great  \  alue  throughout  the  wheat-growing  regions  of  the  Pa- 
cific slope. 
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Colorado, — Larimer  and  Weld  Counties  report  heavy  crops  of  Im- 
proved Fife  (spring  wheat)  from  seed  sown  in  February  and  March ; 
quality  excellent.  Bent  County:  Mold's  White  Winter — "Thirty-one 
and  a  half  bushels  per  acre  ;  good.  Boulder  County :  Mold's  Ked  Win- 
ter— "  Tli:ily-five  bushels  per  acre;  large  and  plump." 

Dakota. — Lawrence  County :  Fultz — "  Sown  May  1 ;  one  quart  pro- 
duced one  bushel ;  quality  No.  1."  Lnproved  Fife  is  a  favorite.  Win- 
ter wheat  has  generally  failed. 

Georgia. — Floyd,  Jones,  and  Upson  Counties  show  a  yield  of  15  to  18 
bushels  per  acre  of  Midge-Proof.  The  quality  is  reported  good,  and  no 
reference  made  to  rust.  In  Henry  and  Lowndes  Counties  the  same 
variety  was  destroyed  by  rust.  Black  Bearded,  or  Centennial,  in  Jack- 
son, Sumter,  and  Union  Counties  has  yielded  20  to  22  bushels  per  acre 
of  beautiful  grain ;  damaged  in  one  case  by  smut.  White  Australian — 
Meriwether  County  reports  a  heavy  yield  of  fine  grain,  and  but  little 
affected  by  rust.  In  Polk  and  Sumter  Counties  it  rusted  badly.  In 
Dooley,  Jackson,  and  Pulaski  Counties  the  yield  ranged  from  12|  to  30 
busliels  per  acre ;  quality  excellent,  and  no  rust  reported.  Mr.  George 
R.  McKee,  Valdosta,  Lowndes  County,  writes,  April  21, 1880 : 

I  have  been  tryincj  experiments  with  wheat  for  three  or  four  years,  hoping  to  get 
something  that  would  prove  a  success.  I  have  made  fair  crops  from  seed  crown  here, 
but  this  season  eveiytliing,  that  which  was  acclimated  as  weU  as  the  department 
seed,  was  a  total  failure,  the  rust  destroying  the  crop.  I  must  give  it  as  my  opinion 
that  wluat  planted  hero  is  generally  wasted.  Seed  from  Nicaragua  or  some  place  of 
the  same  latitude  might  do,  but  all  northern-grown  wheat  will  rust. 

Fulton  and  Pickens  Counties  report  favorably  on  Silver  Chaff.  In 
one  case  a  yield  of  34  bushels  per  acre  is  recorded.  No  mention  of  rust. 
Catoosa  County  :  Yellow  Missouri  shows  "  a  vigorous  gi'owth  of  bright, 
clean  straw  ami  heavy  yield  of  excellent  gi-ain.'^  In  Baker  County  the 
same  variety  was  entirely  destroyed  by  rust. 

Idaho. — ^ez  Perces  County :  Victor  Winter — "  Sown  October  5 ;  har- 
vested August  10 ;  4C  bushels  per  acre;  superior  wheat." 

Illinois. — DeKalb,  Edwards,  Montgomery,  Ogle,  and  White  Counties 
give  moderiitely  favoral)le  reports  on  Silver  Chaff,  the  greatest  yield 
reported  bein<;  27  bushels  per  acre.  Many  reports  agree  in  putting 
Fultz  at  the  head  of  the  list  in  Illinois. 

Indiana. — German  Amber  and  Silver  Chaff  have  done  well  in  several 
counties.  The  almost  universal  testimony  is  in  favor  of  Fultz,  notwith- 
standing the  objections  of  the  millers. 

Iowa. — Inii)roved  Fife  is  well  spoken  of  in  Shelby  and  Henry  Coun- 
ties. All  varieties  of  winter  wheat  have  been  badly  winter-killed  in  a 
majority  of  counties  from  which  reports  have  been  received.  In  sec- 
tions where  winter  wheat  is  grown,  Fultz  and  Clawson  have  the  prefer- 
ence. 

Kentucky. — Elliott,  Jefferson,  Montgomery,  Morgan,  Monroe,  and  Old- 
ham Counties  give  good  reports  on  Silver  Chaff.  The  yield  in  one  case 
was  50  busliels  per  acre.  Lewis  and  Letcher  Counties  report  30  to  60 
bushels  per  acre  of  Washington  Glass.  Jefferson,  Johnson,  and  Lewis 
Counties  show  excellent  results  with  Clawson.  Fultz  seems  to  be  the 
favorite  in  a  majoritv  of  the  counties. 

Loiiuiana, — All  varieties  failed  on  account  of  rust. 

Maine. — Franklin  County:  Average  yield  of  Fultz  on  three  farms, 28 
bushels  p(T  acre.  "  Entire  success.''  Fultz  sown  inspring  has  not  done 
as  well  as  Lost  [Nation.  The  latter  is  the  favorite  variety  of  spring 
wheat. 

Maryland. — One  report,  from  Wicomico  County,  shows  a  yield  of  27 
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bushels  per  acre  of  Silver  CliaflF.    Among  the  older  varieties  Pultz  is 

most  in  favor. 

Michigan. — Reports  from  several  counties  show  that  Silver  CliaflF  has 
the  preference  among  the  newer  varieties,  and  that  the  Clawsonis  grown 
more  extensively  than  any  other. 

Minnesota, — The  Improved  Fife  has  proved  successful  in  a  great  many 
cases.  It  is  thought  that  it  retains  the  good  qualities  of  the  old  Fife, 
and  yields  better. 

Mo7itana, --One  report  from  Custer  County  shows  a  yield  of  38  bushels 
per  acre  of  Improved  Fife. 

Nehra^ika, — Improved  Fife  is  particularly  adapted  to  a  prairie  counti^ 
where  high  wiuds  i)revail,  on  account  of  its  vigorous  growth  and  stm 
straw. 

New  Jersey. — Morris  County  makes  a  very  favorable  report  on  Silver 
Chaff.     "  Grain Jiarge  and  ])lump ;  quality  excellent.''^ 

Neio  TorJc. — llichinond  County:  The  Silver  Chaff  *s  thought  to  be  a 
very  valuable  acquisition.  A  majority  of  reports  received  show  that  the 
Clawson  is  more  extensive  ly  grown  than  any  other. 

Nm^th  Carolina. — Many  reports  on  Yellow  Missouri  are  very  fovorable. 
Silver  Chaff  has  also  done  well. 

Ohio. — The  rei)orts  are  very  numerous,  and  place  a  high  estimate  on 
Silver  Chaff.    Of  the  older  varieties  Fultz  is  preferred. 

Oregon. — The  Mold  Wheats,  particularly  Mold's  White  Winter,  hav9 
yielded  remarkably  well.  These  reports,  coming  from  eleven  counties, 
show  a  yield  varying  from  24  to  80  bushels  per  acre.  In  quality  the 
grain  is  unsurpassed.  All  agree  that  these  wheats  are  of  great  value 
to  Oregon. 

Pemisylvania. — ^Four  reporters  from  different  counties  have  done  well 
with  the  Silver  Chaff.  The  variety  most  commonly  cultivated  is  the 
Fultz. 

Utah. — ^Mold's  White  and  Red  Winter  Wheats  have  done  weU  in 
nearly  all  cases  reported,  and  are  likely  to  prove  very  valuable.  Yield 
from  30  to  40  bushels  per  acre. 

Virginia. — A  groat  many  reports  ha\'e  been  received  without  indicat- 
ing any  very  remarkable  results.  The  Silver  Chaff,  Yellow  Mifisonrif 
and  Victor  liave  done  very  well  in  some  cases,  but  the  general  prefer- 
ence seeuis  to  remain  with  the  Fultz  and  Tai)pahannock. 

WaMngion. — As  in  California  and  Oregon,  the  Mold  Wheats  have 
given  very  heavy  yi(^lds  of  excellent  grain.  They  are  described  as  "The 
finest  wh'nit  I  ever  saw.'^  "  The  finest  wheat  I  have  seen  iu  Washington 
Territory.'^  "  Yelds  fully  one-third  more  than  the  wheat  I  have  sown 
hitherto."  '^  Full,  plump  giain,  5 J  feet  high,  heads  6  inches  long."  The 
quality  of  the  grain  is  said  to  be  "  good,''  "  very  good,''  "  excellent," 
''  fine,"  ^- A  1 ,"  ^'  tip-top,"  &c. 

While  the  Mold  W^heats  have  shown  a  remarkable  adaptation  to  the 
graiu-gi*owing  regions  of  the  Pacific  slope,  they  have  almost  without  ex- 
ception failed  east  of  the  l^cky  Mountains.  The  reports  of  1880  on 
these  wheats  are  awaited  with  great  interest. 

West  Virginia. — Heports  from  sLxteen  counties  on  several  of  the  vari- 
eties dii^.tributed  from  this  departmeut  show  that  nothing  has  been  found 
that  will  supersede  the  Fultz  and  Clawson. 

^Yisconsin. — As  a  winter  wheat  Fultz  takes  the  lead.  Beports  on 
Improved  Fife  (spring  wheat)  are  unifonnly  favorable. 

Reports  on  wheat  have  been  received  from  nearly  all  States  and  Tc^ 
ritories,  and  from  most  of  them  in  very  large  numbers*  From  a  Cttctfol 
reading  of  all,  the  following  conclusions  are  reached : 
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1st.  A  large  portion  of  the  wheat  sent  ont.  probably  one4fi}f,MlB  into 
tlie  hands  of  persons  who  do  not  comx)rehena  the  amis  of  the  department 
in  milking  the  distribution,  and  are  incompetent,  throngh  igrnorance  or 
shitllessness,  or  both,  to  conduct  experiments  and  make  reports  of  even 
tlie  slightest  vahie  to  the  department.  This  estimate  does  not  take 
account  of  the  large  number  of  those  who  make  no  reports.  It  is  notice- 
able that  tlie  reports  and  experiments  of  the  regular  correspondents  of 
the  department  are,  as  a  rule,  much  more  valuable  than  the  average. 
An  investigation  of  the  records  would  probably  make  this  very  appa- 
rent. A  distribution  confined  to  the  regular  correspondentB,  with  a  few 
exceptions  in  favor  of  farmers  whose  intelligence  and  means  enable  them 
to  appreciate  and  forward  the  aims  of  the  department,  would  bring  results 
of  far  greater  value  than  a  miscellaneous  distribution. 

2d.  The  great  want  of  the  South  is  a  rust-proof  wheat.  Yarieties  that 
are  gcneraUy  cultivated  in  the  Northem,  Middle,  and  Western  States^ 
because  of  their  productiveness,  and  the  quality  of  the  grain  are  gjen- 
erally  unreliable  in  the  South.  It  is  almost  certain  that  wheat-growing 
cannoObe  made  to  pay  in  the  cotton  States. 

3d.  Tne  i^rairies  need  a  winter  wheat  that  will  not  winter-kilL 

4th.  The  most  notable  success  has  been  on  the  Pacific  slope,  with  the 
Mold  Wheats.  Next  come  the  Silver  Chaff  in  several  States,  and  the 
Improved  Fife  in  Minnesota,  Wisconsin,  and  generally  wheoDe  winter 
wheat  fails 

OATS. 

Illinois. — Whitesides  County:  From  4  quarts  Board  of  Trade  sown 
on  8  rods  of  land  5  bushels  were  harvested.    "  Yery  fine.  ^ 

Indiana. — Bartholomew,  Delaware,  Maoion,  and  Posey  Ooonties  re- 
port favorably  on  Board  of  Trade  oats.  Yield  from  35  to  62  bushels 
I)er  acre.  "  Much  better  than  other  oats.''  "  Free  of  rust  j  stand  up 
well ;  ripen  ten  days  earlier  than  other  oats." 

Io\ca, — Cherokee,  Smith,  and  Wasdiington  Oounties  report  heavy 
yields  of  Board  of  Trade  oats.  ^^  Common  oats  jrield  about  20  budiels 
per  acre.'^  "  Straw  coarse  and  very  strong.  Becommend  these  oats  be- 
yond all  others." 

Kentucky, — Butler,  Clinton,  and  Todd  Counties  give  good  reports  on 
Board  of  Trade  oats.    Yield  40  bushels  per  acre.    Quality  good. 

MicMgan. — Genesee  and  Huron  Counties :  Board  of  l5»de— "  Excel- 
lenf    "  Full  15  i)er  cent,  better  than  Norway  on  same  sdL'' 

Minnesota. — Iteports  from  several  counties  on  Board  of  Trade.  All 
very  favorable. 

Missouri, — ^Board  of  Trade  from  46  to  53  bushels  per  acre.  ^^Take 
less  time  to  mature  and  yield  more  than  any  other^  and  better  in  every 
respect"    ^*  Stalk  stiff,  not.  liable  to  lodge.^ 

New  Hampshire, — ^Board  of  Trade — Sullivan  Oonnty — 6  bushels  from 
4  quarts  sown.  Weighed  37  pounds  to  the  bushel ;  grew  taller  than  na- 
tive cits,  and  were  ten  days  earlier. 

Kew  Jersey, — Mercer  County:  Board  of  Trade— "Growth  vigorous* 
Weight  36  pounds  per  bushel.    An  acquMtion." 

Neic  rorAr.—Eeports  from  Allegany,  Cayuga,  Ohaatanqoa,  Otsego^ 
and  Wayiie  Coiiiities  on  Board  of  Trade  oats  lul  fi^vorable.  Weight  38 
to  40  pounds  per  bushel.  "  Free  fi*om  rust  and  not  damaged  by  bisects.'' 
"  Straw  bright-yellow,  free  firom  rust,  while  other  vwieties  were  both 
rusty  and  smutty." 

Oregon.— Linn  County :  Board  of  Tmde-^^  I'MV^  heavy  gtadni  W6i|^« 
ing  42  pounds  to  the  busheL'' 
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Pennsylvemia. — All  reports  on  Board  of  Trade  favorable.  Lackawana 
County :  "  Straw  stiff  and  heads  well  filled.  Yield  above  the  average. 
Think  this  a  fine  variety." 

Utah, — Summit  County :  Bed  Kust  Proof—"  I  consider  them  by  fer 
the  best  oats  we  have  had  in  this  part  of  the  country." 

Washiyigton. — Snohomish  County:  lied  Rust  Proof— "  Straw  short  and 
stiff,  with  large  heads.    Weight  40  pounds  per  bushel." 

Idaho, — ^Ada  County :  Board  of  Trade — "  125  bushels  per  acre.  Grew 
4J  feet  high.    Some  heads  maturing  194  perfect  grains." 

Indian  Territory, — Board  of  Trade — "Fine  growth.  Very  prolific. 
Suitable  for  this  section." 

G.  Damkoehler,  Clarence,  Shelby  County,  Missouri,  writes,  April  6, 
1880: 

I  had  6  acres  winter  wheat,  6  acres  spring  wheat,  and  18  or  20  acres  of  common 
oats  destroyed  by  chinch-bnpja.  Tliey  di<l  not  touch  my  Chinese  Hulless  oats.  This 
may  be  owing  to  the  oily  coating  of  the  latter.  They  wiU  be  of  great  value  on  this 
acconnt  if  they  can  be  acclimatized. 

William  Trenholm,  Summerville,  Charleston  County,  South  Carolina : 


In  our  section  of  country  we  are  obliged  to  prepare  iu  advance  against  rust  by 
ing  cow  pease  fertilized  with  a  mixturt)  of  German  potash  salt  (Kainit)  our  phosplukte 
rock  and  marl.  I  apply  about.  40<J  pounds  per  acre.  The  pease  are  sown  broadcast  in 
June  and  allowed  to  grow  until  the  first  frost  of  the  winter  turns  the  leaves.  They 
are  then  plowed  in  and  oats  or  wheat  broadcasted  over  the  land,  about  2i to  3  bushels 
per  acre.  Oats  planted  in  this  way  are  seldom  affected  by  rust,  but  have  been  thia 
year  more  than  usual.  The  only  oat,  I  think,  that  we  can  raise  in  this  State  with  any 
chance  of  success  is  the  Ked  Kust  Proof,  and^ven  this  has  rusted  in  some  parts  of  the 
State. 

BAKLEY. 

Dakota, — Bon  Homme  County :  Nepaul  or  Beardless — '*  The  best  bar 
ley  I  ever  saw.^ 

Minnesota. — JMeeker County:  Mensury — "  Excellent.  Excited  the  ad- 
miration of  eveiy  ono."  Freeborn  and  Otter  Tail  Counties  report  the 
Nepaiil  or  Beardless  biiiley  ba<lly  blij;lited. 

Nebraska, — Nepaul  or  Beardless  :  '^  The  best  barley  raised.  Hardy, 
heavy,  and  stili'  straw  and  rich  berry.'' 

New  Hampshire, — Merrimnck  County :  "  Promises  to  excel  anything 
known  in  this  comity  in  quality  and  (juantity." 

Washington, — JSnohoinish  County :  Ne])aul  or  Beardless — "  Weighs 60 
pounds  to  the  bushel.    The  finest  variety  of  barley  I  ever  saw.^ 

Wisconsin, — Skebovgan  Count}" :  Nepaul  or  Beardless — "  Blighted 
badly." 

BUCKWHEAT— SILVER  HULL. 

Mr.  Thomas  W.  Beatty,  Conwayboro',  S.  C,  writes,  March  11, 1880: 

Last  summer  you  wire  kind  cnouj^h  to  send  mo  4  quarts  of  buckwheat  to  plftnt  aa 
au  experimeut.     At  my  rotiucst;,  Capt.  G.  Gilbort  (of  BucksviUe)  planted  3  quarts  ol 
this  Rood,  oil  wli.il  we  ( ;;]1  .^rtrcnd  lowlands,  that  i.s,  neither  high  nor  low  lanos.    The 
ground  wasploued  -awH  wvW  ])ul\erized  with  the  harrow.     The  seeds  were  sown  as  fol- 
lows: 1  quart  on  -JUih  of  Jnlv,  1  fpi  iri  on  Ist  of  Aiigunt,  and  1  quart  on  10th  of  Au- 
gust.    While  the  ^rain  w  as  in  a  rij>i'n  ii«^Blage  a  storm  beat  and  tangled  it  veiymiicby 
"  that  (JaptainlJillKrl  tliinkn  he,  in  thi.s  way,  lost  from  2  to  o  bushels.     The 3 quarts 
elded  7  l)usht^l.s  of  lull,  h^avy  buckwheat.     The  (piantity  of  land  planted  was  one- 
ighth  of  an  acre.     The  yiel<l  was  at  the  rate  of  50  buHhels  per  acre,  and,  but  for  the 
-form,  would  have  been  ar  the  rale  of  TZ  bushels  i)er  aere. 
There  is  uo  reason  why  the  best  <^f  buckwheat  should  not  be  grown  abundantly  in 
i^ese  Southern  Stales,  its  the  grouud  may  be  prepared  and  the  seed  aown  after  the 
her  usual  crops  are  laid  by. 

Captain  Gilbert  thinks  the  seed  planted  on  the  20th  of  July  did  better  tban  that 

..anted  on  the  10th  of  August.    So  we  conclude  the  proper  tune  far  plantixig  buek- 

'»eat  (as  far  south  as  this;  i*'  ^^-om^th*   ^^'*^  '^  ^^'ly  to  the  Ist  of  August.    Thm  min, 
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UPLAND  BIOB. 

Samuel  A.  Cook,  Milleigeville,  Ga.,  writes: 

The  cultivation  of  upland  rice  will  be  a  feature  of  Southern  farming  ere  many  years, 
for  it  has  already  proven  vei-y  prolitable  to  many.  June  planting  is  becoming  com- 
mon, and  any  valuable  crop  that  will  permit  of  such  late  planting  must  be  an  acqui- 
sition.    Its  straw  makes  the  iinest  of  forage. 

J.  L.  Caldwell,  Marlin,  Falls  County,  Texas,  writes: 

With  proper  management  and  a  good  season  a  fair  crop  could  be  made,  but  it  could 
hardly  be  made  protitabh?  in  this  section  and  with  our  irregular  seasons  as  a  market 
crop.  Farmers  might  do  well  to  raise  it  for  home  use.  Bice  can  never  compete  with 
cotton  in  Texas. 

POTATO. 

Alabama, — Keports  from  all  sections  of  the  State  put  a  high  estimate 
on  the  Beauty  of  Bebron.  In  earliness,  yield,  and  quality  it  is  unsur- 
passed. Potatoes  are,  as  a  rule,  cultivated  only  for  family  use,  and  the 
seed  is  generally  obtained  from  the  North.  It  is  thought  that  when  a 
supply  of  the  Beauty  of  Hebron  can  be  secured,  it  will  supplant  the 
Early  Rose,  which  is  now  the  leading  variety.  Potatoes  requiring  a 
long  season  to  mature  are  not  reliable. 

Arliansas, — Eeports  do  not  differ  materially  from  those  received  from 
Alabama.  In  all  of  the  Southern  States  great  difficulty  is  experienced 
in  keeping  home-grown  seed  for  planting.  The  only  practicable  method 
reported  is  to  plant  the  ripened  tubers  of  the  first  crop,  and  raise  a  sec- 
ond crop  to  be  used  for  planting. 

Florida,  Georgia,  Louisiana,  Mississippi,  North  Carolina,  South  Car- 
olina, Texas,  aiul  Virginia  all  give  reports  similar  to  the  above. 

Illinois, — A  great  many  reports  are  nearly  unanimous  in  favor  of  the 
Beauty  of  Bebron.  '^Kipened  12  days  before  the  Early  Eose.  Quite 
an  acquisition."  '*^Iaturedinl3weeks."  "  Quality  unsurpassed.'^  "Fine 
large  tubers;  much  better  that  Early  Eose.''  " Undoubtedly  superior 
to  anything  I  ever  saw  in  this  country."  "Valuable  acquisition;  two 
weeks  earlier  than  Early  Eose."  "One  week  earlier  than  Early  Eose; 
good  keeper  and  very  prolific;  a  valuable  addition  to  our  potato  list." 
"I  consider  tbeni  too  precious  to  eat,  so  I  cannot  give  the  quality." 
"Good  the  entire  year,  while  the  Early  Eose  is  unfit  for  table  in  winter 
and  early  spring." 

These  extracts  from  reports  received  from  Illinois  are  similar  to  hun- 
dreds of  others  on  record  from  Indiana,  Iowa,  Kansas,  Kentucky,  Maine, 
Maryland,  Massachusetts,  Michigan,  Minnesota,  Missouri,  Montana,  Ne- 
braska, New  IIanij).shire,  New  Jersey,  New  York,  Ohio,  Oregon,  Pennsyl- 
vania, lUiode  Ishuul,  Tennessee,  Vermont,  Washington,  and  Wisconsin. 
The  testimony  of  a  great  number  of  farmers  in  all  parts  of  the  country  is 
uniibrm  conceniiiig  the  merits  of  the  Beauty  of  Hebron,  and  leaves  no 
room  for  doubt  that  it  will  supersede  the  Early  Eose  as  the  latter  took 
the  place  ol"  the  Karly  Goodrich  and  other  eaily  varieties  commonly 
cultivated  iifteen  or  twentj'  years  ago. 

Good  repuns  have  been  received  from  some  of  the  late  varieties  sent 
from  the  department,  but  their  success  has  been  small  in  comparison 
with  the  Beauty  of  Hebron.  This  is  probably  owing  less  to  any  defects 
in  the  varieties  distributed  than  to  the  fact  that  the  list  of  first-rate  late 
varieties  is  already  adequate  to  the  wants  of  all  sections. 

Mr.  Hillary  liyan,  Caldwell,  Burleson  County,  Texas,  says: 

Tlie*  Beauty  of  Hebron,  winch  yon  sent  me  two  years  ago,  ontyields  any  other  potato 
that  I  have  seeu  iu  our  couutry.    I  think  it  will  prove  veiy  yaJuable.    We  can  plant 
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no  potato  in  tliis  climate  tlmt  is  not  early,  and  the  earlier  tlio  better.  Four  years aji^o 
I  planted  Early  Kowe  and  Early  Goodrirh  on  tb«  Ist  of  April,  and  in  six  weeks  we  had 
potatoes  fi-oin  t  hem  large  enough  for  the  table.  Peach  Blows  do  not  make  anything  hero 
hut  vines.  1  have  never  known  them  to  produce  a  single  potato.  They  Khoot  oat  as 
though  they  would  make  tubers,  but  the  sprout  comes  up  through  the  ground  and 
nijik*  s  a  largo  vine. 

I'otatoes  have  not  been  raised  here  much  for  market,  but  I  hope  that  our  country 
will  <oim  ship  hirgc  quantities.  Wo  raise  larger  potatoes  hero  than  any  I  have  teen 
imported,  and  they  are  ready  for  market  by  the  middle  of  May. 

Experiment  of  George  B»  Hussellf  Loudoun  Couniij^   Virginia. 

Yield  in  ponndji 

1  row,  without  manure ^.. 96^ 

1  row,  ashes  in  bottom  of  hill •  99 

1  row,  ashes  on  to])  of  hill  after  covering 112J 

1  row,  plaster  in  bottom  of  hill 120i 

1  row,  plaster  on  top  of  hill  after  covering - 109^ 

1  row,  Peruvian  guano  in  bottom  of  hill 102^ 

1  row,  Peruvian  guano  on  top  of  hill  after  covering - -. 115^ 

1  row,  ^'dissolved  bone"  in  bottom  of  hill 139 

1  row,  "dissolved  bone"  on  top  of  hill  after  corering 118 

1  row,  hen  manure  in  bottom  of  hill ..-....•..  ......  115 

1  row,  hen  mauur«»  on  top  of  hill  after  covering..... ..••...•  93 

1  row,  Powell's  Fertilizer  in  bottom  of  hill ............  117 

1  row,  PowelFs  Fertilizer  on  to^)  of  hill  after  covering ........  96 

The  rows  were  all  of  equal  length.  The  quantity  of  manure  used  on  each  row  waa 
one  half  gallon.  The  bono  cost  §40  per  ton,  guano  $G3  per  ton,  Powell's  Fertilizer  $16 
per  ton. 

Powell's  Fertilizer  was  composed  of  300  pounds  dissolved  bone,  50  pounds  magnesifl) 
30  pounds  ammonia,  50  j)onnd3  })0ta8h.    Cost,  $12;  mixing,  $1 ;  total,  $13. 

The  months  of  July  and  August  were  very  dry.    Scarcely  any  rain. 

ARTICnOKE. 

J.  M.  Peffer,  Little  Traverse,  Mich.,  writes,  April  7, 1880: 

I  have  just  dug  the  Ked  Brazilian  artichoke.  They  are  much  larger  than  tho  tubers 
sent  from  the  department,  and  yield  enormously.  From  nine  stalks  I  gotmoTO  than  a 
busliel.    This  indicates  a  yicld'of  800  to  1,000  liushels  per  acre. 

Martin  J.  Barger,  Bismarck,  Vermillion  Conntv,  Illinois,  writes,  May 
30,  1880: 

My  sncci\«5  with  the  Red  Brazilian  artichokes  sent  to  me  from  your  department  urii 
very  satisfactory.  I  ])lanted  o;u;  row  three  rods  long,  hills  three  feet  apart,  one  eye 
to  a  hill.  Soil,  light  <^1'0',  v.'oU  inannr(?d,  and  would  produce  75  bushels  com  to  the 
acre.  Dnp  my  artichokes  about  the  middle  of  April  and  measured 6  bushels,  making 
a  yield  ot"  l,^iuO  bushels  to  the  acre.  A  great  many  were  left  in  the  ffronnd,  as  the 
si^roiilH  cloarly  indicate.  I  think  they  could  bo  made  to  yield  2^000  bnshelB  to  the 
aero.  I  fir.d  that,  caton  raw,  they  are  equal,  in  their  way,  to  tunups,  and  served  up 
like  new  p»)ia1()(?s,  tlioy  come  in  as  such  any  time  from  November  to  the  middle  oi 
May.    Horses,  cows,  pigs,  and  sheep  eatthe'm  with  a  relish. 

B.  ■vr.  Long,  Peoria,  Union  County,  Ohio,  writes,  April  16, 1880: 

From  two  quarts  Brazilian  artichokes  planted  last  spring  I  plowed  up  yosteiday  6 

bushels.    Horses,  cattle,  and  hogs  all  relish  them. 

Joliii  P.  McCleani,  Bridgeton,  Pa.,  Tvrites,  March  5, 1880: 

Thi!^^!^  hills  Red  Brazilian  artichokes  produced  one  bushel,  at  the  rate  of  500 
bushels  per  a<;re.    I  think  that  in  a  good  season,  on  moderately  good  groond,  I  cotdd 

raiso  rOO  or  1,000  bushels  per  acre. 

li.  Claude  Lachecoth,  Waverly  Mills,  Georgetown  County,  South 
Carolina,  writes,  February  10,  1880  : 

^  The  Red  Brazilian  artichokes  were  planted  Pebmai^  15  on  rich,  sandy  land,  trcll 
manured.  Hills  3  feet  each  way.  They  grew  7  feet  high  and  ooTeied  the  whole  roace 
between  row3.  Dog  them  November  20.  Yield  G  quarts  to  the  bill,  aboat  1.000  boibeli 
por  aoie. 
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AJalama.^ChamheTB  County:  Eed  Brazilian,  1,600  bushels  per  acre. 
"As  a  crop  lor  liog-feed  they  cannot  be  excelled.^  f 

Arkansas. — Columbia  and  Prairie  Counties:  Eed  Brnzilian,  "Yield 
remarkable."    "Attracting  a  great  deal  of  attention  here." 

Call/or ina, — Calaveras,  Contra  Costa,  and  San  Mateo  Counties  give 
good  reports  on  the  lied  Brazilian.  Promise  most  wonderful  results  in 
the  way  of  feed.  Think  they  would  yield  4,000  bushels  per  acre  with 
good  management. 

Florida. — Sumter  County:  Eed  Brazilian,  1,200  bushels  per  acre. 
"Undoubtedly  tbe  best  food  for  pork  that  can  bo  raised  in  this  country. 
Too  sandv  for  corn." 

Indiana. — Decatur  County:  Eed  Brazilian,  "They  will  supply  a  loug- 
felt  want  of  tbe  American  husbandman,  in  keeping  hogs  free  from 
diseases,  which  have  made  their  appearance  since  the  destruction  of  our 
forests.     Soil  and  culture  same  as  for  Irish  i^otatoes." 

Indian  Territory. — "Tbe  Eed  Brazilian  artichoke  is  a  wonder  and  a 
blessing  to  farmers.  From  13  hills  I  raised  2  bushels,  from  soil  nearly 
hot  enough  to  roast  an  ^gg.^^ 

KentKchf. — Livingston  County:  Eed  Brazilian,  "7i  bushels  from  2 
quarts.     Soil  and  culture  same  as  for  Irish  potatoes." 

Michigan. — Little  Prairie,  Eonde  County:  Eed  Brazilian,  "1,100 
busbels  per  acre.''    Barry  County :  "5J  bushels  from  1  quart  planted.'^ 

Missouri. — Audrain  County:  Eed  Brazilian,  "9  bushels  from  1  quart, 
1,000  busbels  per  acre.    Beats  the  world  for  yield." 

Nebraska. — Sari^y  County:  Eed  Brazilian,  "600  bushels  i)er  acre. 
Will  be  a  valuable  substitute  for  com  in  feeding  hogs." 

Texas. — Fannin  County:  Eed  Brazilian,  "The  best  I  ever  saw  in  any 
climate." 

West  Virginia. — Gilmer,  Harrison,  and  Eandolph  Counties :  Eed  Bra- 
zOian,  average  yield  at  the  rate  of  650  bushels  per  acre.  "Season 
^ery  dry.    Tbe  crop  would  have  been  doubled  with  rain." 

Ti7.sco«s/;i.— Clark  County:  Eed  Brazilian,  "Hogs  prefer  them  to 
com." 

Tbe  culture  of  artichokes  for  stock  feeding  is  attracting  much  atten- 
tion. TIu'v  llourisli  in  a  wide  range  of  soils  and  climates,  and  may  be 
exi)ect(Ml  to  come  into  genoral  use  for  stock  feeding,  particularly  in  sec- 
tions wbere  ccn  n  does  not  llourish.  An  important  element  of  their  value 
for  swine  is  in  tbeir  availability,  where  the  ground  does  not  remain 
frozen,  during  the  entire  winter  and  spring,  without  any  cost  for  har- 
vesting. 

FOUAGE  PLANTS. 

John  W.  Eol>son,  Cheever,  Dickinson  County,  Kansas,  writes: 

I  lia^  e  oocn  cxp(  riir.f^nting  largely  in  fora^^e  plants  the  past  two  years.  Among  the 
niillt'ts,  tho  Coiuiiiou  liiuigarian,  German  or  Golden,  and  f^nch  give  large  returns  in 
liny  ;inJ  i'ov  soiling.  Lucerne  or  Alfalfa  does  Tvell,  giving  from  two  to  three  crops 
(Inriii;^^  •  hv.  sta.son.  Rvd  clover  is  a  success.  Among  the  grasses,  Orchard  grass  (Dao' 
iyliM  (jiumcraui)  suits  this  latitude  better  than  any  other  grass  I  have  tested  ofibrding 
good  ^ri/iT.-x  at  all  seasons  of  the  year,  and  withstanding  drought  well.  On  the  up- 
lands it  i.i  always  gncu  and  very  hardy,  more  so  than  our  native  enisses.  Timothy 
{ruh'um  praicubi')  ]L;ivf8  a  good  crop  of  hay  in  June,  but  we  cannot  aepend  upon  it  for 
grazin^r  purposes  ii'  the  summer  is  arj-.  This  season  the  Timothy  pastures  were  brown 
from  July  till  October;  uow  they  are  green.  Blue  grass  (Poa  oratefwia)  is  not  a  suc- 
cess in  this  i)art  of  Kansas.  In  dry  seasons  it  does  not  grow  higher  than  jBufialo  grass, 
and  soon  becomes  brown.  In  damp  situations,  on  river  or  creek  bottoms,  it  thriyes 
TVell,  but  on  tho  uplands  it  does  not  sustain  its  eastern  reputation.  Eed  Top  (Agrottia 
VHlfjayis)  is  valuable  when  grown  in  dry  runs  or  swales. 

Tht)  farmers  of  this  county  wiU  bo  compelled  to  turn  their  attention  to  the  cultiva- 
tion of  or  t  i  fic  1  al  past  ures.  The  area  of  prairie  pasturage  is  rapidly  diminishing,  hence 
the  necessity  £or  ooltiyatisg  the  Um$  grMm$* 
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Pearl  millet. 
A.  P.  Hallock,  Le  Roy,  Medina  County,  Ohio,  writes : 

The  Pearl  millet  clid  not  prove  satisfactory  with  lue.  Tills  was  partially  dne,  how- 
ever, to  the  extremely  unfavorable  season,  as  the  seed  did  not  genuinate  for  nearly  or 
quite  a  month  after  ])lanting,  and  then  the  plants  made  so  slow  a  growth  that  only 
one  crop  was  harvested,  and  that  late  in  September.  No  shoots  were  sent  out  after 
cutting.  The  soil  was  a  sandy  loam  with  clay  subsoil.  Method  of  planting,  indiilla 
'^^  feet  apart  and  plants  1  foot  apart  in  the  row.  Cultivation  same  as  corn  in  same 
field  received.  Land  not  very  rich,  but  kept  entirely  free  from  weeds.  I  raised  2  aciw 
of  com  fodder  in  same  field  with  better  results  as  to  yield,  and  stock  eat  it  much  more 
readily  than  the  millet.  It  »eems  to  be  somewhat  coarse  and  woody,  winch  may  be 
due  to  its  unupually  slow  growth  and  maturing.  I  am  inclined  to  think,  however, 
that  com  fodd*;r,  of  the  sweet  variety,  if  properly  grown  and  caltivated,  is  superior 
as  a  forage  plant  for  our  soil  and  climate. 

W.  F.  Morrows,  Somerset,  Hillsdale  County,  Michigan,  writes  sub- 
stantially as  above. 

Joliii  Whitely,  Shirley  Village,  Mass.,  writes,  March  6, 1880: 

The  seed  was  sown  May  22  in  drills  20  inches  apart,  and  thiimed  out  to  12  inches 
between  the  plants  soon  after  they  started.  TIio  ])lants  grew  rapidly  at  first,  but  the 
cold  weather  of  June  checked  their  growth.  About  the  1st  of  July  they  took  a  start 
and  grew  vigorously  till  Sei)tember  21,  when  we  had  a  smart  frost. 

The  seed  was  sown  at  tlio  rate  of  4  pounds  to  the  acre;  one  pound  is  enough. 
Commenced  to  thin  again  and  feed  about  the  Ist  of  August,  when  tlie  product  would 
have  been  about  IJ5  tons  to  the  acre  in  the  green  state.  It  waa  in  the  best  condition 
to  feed  at  this  stage,  though  tlie  yield  would  have  been  4(5  tons  per  acre  at  a  later 
period,  and  much  more  if  the  weather  had  l)e.en  favorable.  The  ground  is  a  sandy 
loam,  and  was  highly  manured  with  6uperx)hosphate,  muriate  of  potash,  and  pulver- 
ized  cow-hoofs. 

Nothing  is  raised  in  these  parts  that  cattle  will  eat  with  greater  relish  while  it  is 
green  and  tender.  Our  experiment  was  not  sufficiently  thorough,  perhaps,  to  enable 
us  to  form  a  very  accurate  conclusion  as  to  its  nutritive  qualities.  If  to  be  cut  for 
hay,  it  is  best  when  two-third*s  grown. 

O.  G.  Waller,  Greenwood,  Abbeville  County,  South  Carolina,  writes: 
"The  Pearl  millet  is  a  success.    The  very  thing  we  need.'' 

Samuel  Gross,  Landisville,  Atlantic  County,  N"ew  Jersey,  says: 

The  millet  &eed  was  sown  about  the  loth  of  ilay  in  rows  3  feet  apart,  and  the  plants 
2  feet  in  the  row.  The  plants  did  not  make  much  headway  until  the  second  hoeing. 
After  that  thoy  jjrew  very  rapidly.  When  about,  3  f«;et  high  I  commence*!  feeding  to 
horses  and  cows.  Both  seunied  to  relish  it  better  than  corn-fodder.  The  second 
growth  was  cut  when  about  G  f«'et  high.  Afier  drying  a  short  time  it  was  tied  in 
small  bundles  and  sliocked.  I  am  now  (February  ii)  fe^iding  it  to  horses  and  cows, 
after  running  it  through  a  fodder-cutter.  On  tho  whole  I  think  it  is  a  success,  ana 
will  continue  to  cultivate  it.  It  has  been  said  that  the  seed  would  not  mature  in  this 
latitude,  but  a  part  <»f  a  row  let":  rcwariled  me  with  fully  ripened  seed.  I  would 
further  say  that  tin^  land  was  only  moderately  fertilized,  my  intention  being  to  treat 
the  millet  in  my  tirsi  experiment  about  as  I  do  corn,  and  to  compare  notes. 

A.  G.  Hill,  Ilalfrock,  Mercer  County,  Missouri : 

It  ]>roves  t-o  l»»»an  e-xt-elM^nt  fo<ld«*r  for  all  kinds  of  stock  It  is  a  good  pasture  fot 
hfes  when  in  bloom.  They  can  gather  bread  from  it  fasterti  nan  from  any  other  plant. 
I  cultivated  once  with  the  hoc.     Seed  ripened  October  10.    Heads  12  to  16 inches  long. 

H.  Ca.swell,  li^o,  Sba.sta  County,  California: 

Sowed  May  2l»,  In  drills  l;^  inches  apart,  in  clay  soil.  The  ground  was  new  and  not 
manured.  I  cut,  (»n  Septi-mln  r  15,  al  tlio  rate  of  lU  tons,  97'2  pounds  of  greon  fodder 
j>er  acre.  I  tliiuk  it  was  out  loo  late,  as  it  did  not  sprout  again.  It  would  be  a  great 
leeil  i\)r  beef*,  as  they  worked  on  it  in  ijjreat  nufubers.  Morses  and  cattle  seem  very  fond 
of  it.  It  will  n<»t.  nialuiv.  hero  wiihouc  irrigation,  which  will  be  a  drawback  to  its 
coming  into  ge.ueral  use. 

Alfalfa. 
Mr.  T.  F.  .Meece,  Livingston,  Polk  County,  Texas,  writes,  May  4,1880: 

I  sowed  alfalfa  in  August  last,  or  September,  with  turnips  and  black  winter  oats, 
all  in  drills.    The  ground  was  previously  weU  prepared  and  highly  mamuiecL    FxO" 


EXPERIMENTS   WITH   DEPARTMENT   SEEDS.  493 

cnred  a  fine  stand  of  oat«,  tumipR,  and  clover,  all  of  which  grew  finely  until  the  24th 
of  December,  when  we  had  a  ** Norther"  of  such  severity  as  to  kill  the  oats,  and  in- 
jure the  turnips  and  other  vegetation.  The  clover  was  not  checked,  is  now  in  full 
bloom,  and  presents  a  sightly  appearance.     I  am  well  pleased  with  it. 

A  siiDiple  of  alfalfa  in  bloom,  showing  a  very  luxuriant  growth,  accom- 
panied this  letter. 

H.  Ryan,  Caldwell,  Burleson  County,  Texas,  writes : 

California  clover  is  giving  good  satisfaction  in  our  county  for  winter  pasture.  We 
have  nothing,  perhaps,  as  good.  The  Rescue  grass  was  doing  well  in  our  county,  but 
the  grasshoppers  three  or  four  years  ago  entirely  destroyed  it. 

Franklin  Doswell,  Esq.,  Jacksonport,  Ark.,  writes,  April  30,  1880  : 

In  March,  1878,  I  received  from  the  Agricultural  Department  atWaflhington  a  small 
package  of  alfalfa  seed.  I  sowed  it  about  the  1st  of  April  of  that  year  in  alluvial 
Boil  with  a  clay  subsoil,  with  a  fertility  of  40  hu^els  of  com  to  the'  acre.  The  soil 
was  well  pre])ared  by  deep  plowing  and  harrowing.  During  the  first  year  the  natural 
grasses  aj)parently  choked  out  the  alfalfa,  it  becoming  of  a  pale-green  color.  The 
winter  of  lH78-'79  was  quite  severe  for  this  latitude,  and  the  alfalfa  was  killed  down 
to  the  ground.  As  early  as  Febniary,  1879,  it  made  its  appearance  above  the 
ground,  long  before  any  of  the  natural  grasses  or  weeds.  In  March,  1879,  there  was  a 
severe  spell  of  weather,  wliich  did  not  affect  the  alfalfa  otherwise  than  to  check  its 
growth.  It  ])nt  up  ahead  of  the  natural  growth  of  the  soil,  and  choked  out  the  latter. 
By  the  middle  of  May  the  alfalfa  was  ready  for  mowing,  but,  desiring  to  save  the  seed, 
it  was  not  mowed.     It  was  mowed,  however,  twice  during  the  summer  without  injury. 

The  winter  of  1879-'80  was  very  mild  for  this  climate.  The  alfalfa  remained  green 
and  i'vv.r^h  during  the  wint-or,  and  continued  to  grow  dujing  warm  speUs  of  weather. 
V>\  the  1st  of  April,  18SU,  it  was  ready  for  mowing,  and  was  thereaiter  mowed,  from 
day  to  djiy,  for  soiling  milch  cows.  At  this  date,  April  30,  I  am  mowing  over  it  the 
second  time.  It  conies  early,  the  growth  is  rapid,  aud  the  yield  abundant.  Horses, 
cows,  and  hogs  cat  it  with  avidity.  It  is  not  more  difficult  to  cure  as  hay  than  red 
clover,  and  is  equally  as  good.     It  is  easily  eradicated  if  desired. 

The  chi<  f  difficulty  to  be  apprehended  in  cultivating  this  crop  is  to  secure  a  stand 
during  the  first  summer.  It  is  probable  that  sowing  early  in  the  fall  would  obviate 
that. 

Egyptian  rice-corn. 
J.  H.  Krancber,  ^Millheiin,  Austin  County,  Texas,  writes : 

The  production  of  forage  plants  suited  to  the  climate  of  the  extreme  Southern  States 
is  of  vital  importance.  'J'lie  great  summer  heat,  its  long  duration,  and  the  always  re- 
cnrring  droughts  are  fatal  to  many  plants  on  which  farmers  of  more  northern  latitudes 
rely  for  forage.  Your  department  cannot  better  aid  the  southern  farmer  than  by  dis- 
tributing suitable  forage-plant  seeds.  With  the  exception  of  Bermuda  grass,  which 
can  only  be  considered  a  summer  pjisture  grass,  and  the  Johnson  grass,  which  is  only 
suitable  as  a  soiling  plant  on  lar^e  stock  farms,  there  is  scarcely  a  perennial  plant 
suitable  for  forage  that  will  withstand  our  siuumer  heat.  Hence,  our  main  reliance 
is  on  annuals,  particularly  the  sorghum  family. 

With  a  view  to  meeting  the  want  above  referred  to,  the  department 
lias  made  a  liberal  distribution  of  seed  of  the  rice  or  Egyptian  oom^  and 
other  varieties  of  sorghum.  Alfalfa  has  also  been  introduced  in  many 
sections  where  it  has  not  heretofore  been  grown,  and  reports  thus  far 
indicate  its  success.    (See  letter  from  Polk  County,  Texas.) 

W.  Bomer,  of  ITelotes,  Bexar  County,  Texas,  reports  as  follows: 

Planted  on  the-  27tli  of  March  in  drills  3  feet  wide,  dropping  seed  15  inches  apart, 
tw(^  seeds  in  a  hill.  Intentionally  this  crop  received  no  better  cultivation  than  the 
crop  of  Indian  corn,  which  was  two  horse  hoeings  and  one  hand  hoeing,  no  fertilizer 
used  nor  riMpiired.     'i'he  crop  was  cut  on  the  10th  of  July,  producing  10  bushels;  area 

i)lante<l  was  one-fifth  of  an  acre.  This  com  produces  more  suckers  than  Indian  com. 
:^x})eriinented  on  two  rows  by  depriving  them  of  the  suckers ;  no  perceptible  diflFer- 
ence  in  the  size  or  amount  of  the  grain  in  the  plants  that  were  suckerod  from  those  that 
were  not ;  but  the  suokers  each  produce<l  a  head  or  ear  of  about  a  quarter  size  of  that 
produced  by  the  main  stalk. 

Tlus  cereal  is  very  suitable  to  Western  Texas ;  it  has  one  serious  drawback  in  the 
weevil.    Thirty  days  after  thrashing  the  whole  grain  was  foU  of  weevil ;  the  birds  also 
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California. — Hnmholdt,  Mendocino,  and  Santa  Cruz  Connties :  "  Many 
of  the  heads  weigh  from  10  to  25  pounds  each."  "Xice  flavor;  heads 
very  hard." 

Florida. — ^Wilkinson  County:  "Never  had  a  better  or  more  reliable 
variety  of  cabbage  than  this." 

Xoi/4*iana.— Bienville  and  Caldwell  Counties :  "  The  finest  I  ever  saw.'' 
"  I  rai8(Mi  heads  that  would  fill  a  half  bushel." 

Michigan. — Gratiot  County :  "  Sweet  and  tender,  No.  1.  Heads  burst 
oi)en,  the  only  difficulty." 

Minnesota. — Mower  County :  "  Heads  one  and  a  half  times  larger  than 
other  varieties  under  the  same  conditions." 

Mississippi. — Attala,  Winston,  and  Yalabusha  Counties :  "  Superior 
t*)  any  cabbage  I  ever  saw  grown  in  Mississippi."  "  Very  large  and  fine." 
"  Would  rather  pay  two  prices  for  this  seed  than  be  without  it." 

:S'ehrasJcn. — Hall  County :  "  Well  headed,  large,  solid,  crisp,  and  sweet 
Excellent." 

South  Carolina. — Granville  County:  "Hard  heads;  very  fine.  The 
best  cabbage  T  ever  raised.'' 

North  Carolinia. — Adams  County :  "  Every  plant  produced  a  fine  large 
head." 

Texas. — Bell  and  El  Paso  Counties:  "  Promises  well.  The  best  I  have 
tried." 

This  variety  ori^rinated  in  Buncombe  County,  North  Carolina.  Many 
reports  r(*ceived  from  the  Southern  Slates  indicate  that  it  is  the  best 
late-keeping  or  winter  variety  known  for  a  warm  climate.  It  meets  a 
well-defined  want  in  our  Southern  States,  and  is  therefore  of  gi'eat  value. 

EXPERniENTS  WITH  CORN. 

We  are  indohtrd  to  ^Ir.  A.  W.  Boss,  of  Northfield,  IVIass..  or  the  fol- 
lowin;H'  stJitiMiienL  of  the  results  of  live  years'  successive  exx)eriment8  on 
a  field  of  iiO  acres  x>hinted  with  corn : 

In  dift'eront  sfction«  of  tlio  iUAd  tlio  Foil  is  li<;lit  sand,  sandy  loam,  clay  loam,  and  a 
wet,  hcjivy,  «'ni«l,  lilnck  soil,  liius  ;;ivin«:;  quite  a  T:iri«»ly  to  work  on.     My  method  of 
preimratii»n  Avas,  tlio  first  year,  to  plow  in  the.  JViU  and  cultivate  in  the  spring  before 
y)l.';nliTi«jc.     Tlicst'coTul  y«*ar  I  ])lowed  hit^i  in  llie  fall  and  cnltivatcrd  before  planting. 
T\u}  third  y<'ar  J  plowi^l  in  thf  spring.     The*  fourth  year  I  plowed  in  the  faU;  and  the 
fifth  and  sixth  y«iaT.>.  in  the  fti«rin«r,  in  all  cases  ]>!'epariujT  the  j^round  well  before  plant- 
ing.    Maiiiin'  from  the  harn  i*  always  s])read  ljroad<'asi :  if  old  stubble  land,  anothere 
is  time,  it  is  })1{>W(:<1  in;  if  not,  il  is  spi»rad  after  i)]ovvin/r  and  cultivated  in.     Always 
sprcjid  the  niaMiin-  (|uito  lihfriilly  as  iar  as  it  goes,  and  generally  u.se  wood  ashes  for  the 
remainder  of  liie  yiicrc.    I  n«'ver  have  ustd  nnnh  of  fertilizers  which  are  manufactured 
forsale,  eTjceptinjj  in  tl<e  drill,  with  the  seed  when  yjiantinj;.  from  100  to  200  pounds  per 
a<jro,  asminht  hap])<M.     The  ashrs  and  other  fertilizers  nse^d  outside  of  the  driU  are 
spread  hroachast  and  fiiltivat.'d  in  ilie  same  as  barn  manure,  but  never  plowed  under. 
'J'he  manurr.--  iVom  th<'  l)arn  are  used  on  the  wet,  heavy  soils:  the  ashe^  on  the  lighteff 
soils.     'J'iiii  nianiifaeinrt^d  fertilizers  do  bfst  on  the  iiU'ist  land,  unleas  there  is  plenty 
'»f  rain.     After  the  lae.u  i*.  ])repaird  it  is  planted  Avith  the  Jvoss  horse  planter,  which 
noves  ail  rubbish  out  of  ^h^^  way,  pre])ares  the  sc^ed-bed,  makes  the  farrow,  drops  the 
^eed,  fertilizes,  cov.t.n,  and  rolls  the  land  over  th»»  serd.     It  also  marks  for  the  next 
ow.    If  the  JaTnl  is  v.  <M-(ly  and  requires  early  culiivation  I  use  the  Koss  hand  wheel 
IOC,  by  which  a  maT?  can  hoe  from  lour  to  six  aerep.  a  day;  if  not,  when  the  com  is 
ar«;«i  en(ni^h  I  use  The  IJoss  horst»  eultivat^}r  tirsi  and  ait<'rward  the  hilling  machines. 
!){"  worlt  is  «1()im;  *.m  M't  with  thesis  machines  than  ummi  can  do  it  with  hand.  hoes. 
'r]i(»  above  is  my  Tmihodof  raisinjjccorn.     It  never  falls.     For  fifteen  years  no  drought 
moulded  my  eropv;. 

X'.  tirst  year  1  \i.<i'i\  no  mainire,  and  the  yi«'ld  was  not  over  30  bushels  shelled  com 
..X  acre.  »^in(:e  tli.ar.  (itne  there  has  been  barn  manure,  ashes,  and  some  saperpho*" 
'^"tc  apyiliid  every  >ear,  aTul  tin?  result  has  been  a  yearly  increase  of  the  crop. 

'«» "ve  raise  corn  it  does  n(»t  cost  ove^*  *^1.25  per  acre  to  plant  and  hoe  it  thiooffh  tiliS 
_  ..._   1.    i^'w  ."  owl    w— •    r,'af  ^r^r^r^     'r^'W  my  hired  muu  $15  poT  moxith  ttiuiDOtA 
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him  on  the  farm.  He  will  plant  and  hoe,  with  a  little  assistance,  the  80  acres,  and 
do  enongh  other  work  to  nearly  or  qnite  pay  for  his  board.  We  are  thus  able,  on 
good  farming  land  not  worth  over  $75  per  aoro,  to  produce  com  at  a  very  small  ex- 
pense. In  the  Now  England  States  the  fodder,  if  properly  managed,  will  aboat  pay 
the  whole  cost  of  raising  the  crop,  and  leave  the  com  for  a  net  profit. 

When  com  is  grown,  cut  np,  bound  and  stooked  in  the  field,  it  is  then  raiied  and 
ready  for  feed.  Then  commences  another  branch  of  the  business ;  that  is  to  say,  mar- 
keting. We  may  waste  the  whole  crop,  or  feed  or  dispose  of  it  in  snoh  a  way  as  to 
nearly  or  quite  double  its  value.  From  my  own  experience  for  fifteen  years  past,  I 
am  satisfied  that  to  husk,  bin,  shell,  carry  to  mill,  pay  the  miller  for  grinding,  and 
return  to  the  bam  in  meal,  costs  from  30  to  40  cents  per  bushel,  according  to  wages, 
the  distance  from  nulls,  &o.  That  being  the  fact,  it  is  really  worth  bjit  little  at  the 
present  prices  of  50  or  55  cents  per  busheL  I  have  for  two  years  past  used  a  husking 
machine  in  the  bam,  and  done  the  shelling  and  grinding  by  horse-power,  and  yet  I 
am  of  the  opinion  that  there  is  more  net  profit  in  feeding  corn  and  fodder  in  the  bun- 
dle, and  buying  Western  corn,  than  in  husking  and  grinding  our  own  corn  in  the 
Eastern  States.  We  have  for  six  years  fed  mucn  of  our  com  in  that  way,  and  used 
the  money  it  would  have  coiit  to  harvest  and  get  our  own  corn  into  meal,  to  buy  sur- 
plus meal  for  our  extra  feed  and  manure  heax>)  which  has  a  great  tendency  to  improve 
the  farm. 


VEGETABLE    FIBERS    IN    THE  COLLECTION    OF 
THE  DEPARTMENT  OF  AGRICULTURE. 

liETTEK  OF  SUJBMITTAIi, 

New  Yokk  City,  May  22, 1880. 

Dear  Sin :  I  herewith  submit  to  you  my  fiber  rei>ort,  which  has  been  prepared  as 
nearly  as  possible  in  accordance  with  your  instructions,  as  a  contribution  to  the  fiber 
literature  of  the  times.  The  report  is  in  two  parts ;  the  first  portion,  or  report  proper, 
being  a  descriptive  catalogue  of  the  vegetable  fibers  at  present  in  the  museum  of  the 
Department  of  Agriculture,  many  ol  which  were  ooUeoted  by  myself,  through  the 
national  museum  at  the  Philadelphia  Exhibition  of  1876 ;  and  the  second  portion,  the 
results  of  an  inquiry  into  the  present  status  of  fiber  industries  in  thiscountryi  pursued 
during  the  past  winter. 

The  design  of  the  first  part  has  been  to  bring  together  in  most  condensed  form  de- 
scriptions of  the  principal  fibers  known  to  commerce,  or  of  value  for  textile  purposes 
in  our  own  and  other  lands,  with  8u£9oient  technical  matter  for  their  determination, 
in  order  that  their  uses,  mode  of  preparation,  and  commercial  value,  may  be  brought 
to  public  attention.  Such  a  work  it  is  thought  will  prove  of  great  value  to  many  inter- 
ested in  fiber  industries,  and  especially  to  manufacturers,  who  are  often  at  a  loos  to 
know  the  true  value,  or  position,  even,  in  the  vegetable  kingdom,  of  fibers  submitted 
to  them. 

Many  of  the  species  herein  enumerated  are  either  indigenous  to  our  soil,  or  can  be 
grown  in  some  portion  of  our  vast  domain ;  they  should  be  better  known  to  agricult- 
urists as  well  as  manufacturers,  as  a  knowledge  of  such  sources  of  wealth  is  the  first 
step  towards  utilization. 

I  would  also  suggest  that,  by  means  of  such  a  work,  the  usefulness  of  the  museum  of  the 
department  as  an  educational  institution  may  be  extended  to  those  who  are  unable  to 
personally  examine  and  study  its  collections  in  this  particular  branch.  That  it  may 
also  serve  as  a  stimulus  to  the  forming  of  other  similar  collections,  for  public  instruc- 
tion in  our  colleges  and  natural  history  museums,  I  have  no  doubt. 

The  second  portion  of  the  report  relates  particularly  to  our  flax  and  hemp  industries, 
the  subject  haviii^;  ])oen  treated  only  in  its  practical  bearings  as  an  element  of  national 
]»ro8perity.  Jut^,  as  intimately  connected  with  the  fiber  mannfacturing  interests  of 
the  country,  has  received  due  consideration,  and  a  closing  portion  of  the  report  is  de- 
voted particularly  to  the  cultivation  and  preparation  of  other  fibers  which  should  le- 
eeive  attention  in  American  agricnltuxe.    The  report  has  been  prepared  partionlarly 
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with  a  view  of  impressing  upon  oar  farmers  at  this  time  the  importanoe  of  fiber  colti- 
nation  as  au  elomcut  of  farm  practice,  in  the  hope  that  languishing  industriesaiay  be 
revivudy  and  new  ones  established.  The  present  extent  of  American  fiber  indnstrm 
iH  shown,  the  best  practice  in  regard  to  cultivation  and  preparation  of  the  fiber  hts 
been  given,  aud  the  subject  of  manufacture  and  machinery  briefly  considered.  Tbe 
special  eucouragenieuts  and  hiuderances  have  been  carefully  and  impartially  piMiBlld, 
in  tht)  hoiH)  that  those  most  interested  may  profit  by  the  suggestions. 

I  take  this  ox>porlunity  of  bringing  to  your  notice  the  names  of  a  number  of  gsntfe- 
men  aud  firms}  to  whom  I  am  under  obligation  for  kindly  aesistanoe  rendersd,  Mirili 
as  for  ei»ecimejis  of  libci-s  which  are  herewith  presented  to  the  museum.  My  abkiieirl- 
edgements  are  specially  duo  to  Mr.  Emile  Lefranc,  of  Philadelphia,  Prof.  B.  Wlter- 
house,  of  Saint  Louis,  Dr.  Samuel  C.  Brown,  of  Newark,  N.  J.,  Mr.  J.  R.  Froctof, 
Frankfort,  Ky.,  Messrs.  Tucker,  Carter  &  Co.,  and  Barbour  Bros.,  of  New  Yock  Citf, 
Messrs.  R.  B.  Storer  &  Co.,  of  Boston,  and  Joseph  Chisholm,  of  Salem,  Mass. 

Specimens  of  fibers  wore  received  from  Mr.  Chisholm,  Messrs.  Storer  &  Co.,  wlio 
donated  some  fifty  or  more  samples  of  foreign  flax ;  Cable  Flax  Mills,  New  Yoric,  Ht. 
Lefranc,  ramie;  Mr.  D.  Ilickox,  Springfield,  111.,  who  sent  samples  of  flax  andabatiloa 
paper;  A.  Stoncr,  Stony  Point,  La.,  and  Charles  Langa,  New  Orleans,  La.,  samplfifof 
bagasse,  and  paper  made  from  it. 

I  have  also  to  thank  you  for  kindly  assistance  in  supplying  snd  vending  oat  tht 
circular  to  manufacturers,  and  for  encouragement  and  co-operation  in  tbb  frork. 
I  have  the  honor  to  be,  very  respectfully,  yours, 

CHARLES  R.  DODGE. 

Hon.  Wm.  G.  Lk  Due, 

Commissioner  of  AgricuUure» 


VEGETABLB  FIBEKS. 

PAST    1« 

Very  largo  and  valuablo  additious  of  textile  aud  otker  flbeii  bAve 
heoii  made  to  the  museum  iu  the  last  two  years,  embraoingnot  onlya 
full  ficrics  of  the  more  valuable  foreign  flbers,  but  many  that  «ne  xue 
aud  hltle  known.  As  these  are  in  many  instances  accompanied  byia- 
teresting  and  reliable  data,  and  as  the  fiber  series  is  now  quite  comptote, 
it  seems  fitting  that  the  collection  should  be  fully  described  for  the 
benefit  of  the  many  who  are  unable  to  avail  themselves  of  the  beaefitB 
of  tlie  museum.  To  that  end,  at  your  request,  I  have  prepaid  the  fol- 
lowing report  on  the  vegetable  fibers  at  present  uiK)n  exhibitiozi  in  fhe 
museum,  with  particuhir  reference  to  those  generally  mentioned  as  nUnd' 
latieous  fibers,  many  of  which  are  comparatively  little  laiown  in  tbifl 
country,  even  to  our  manufacturers. 

Many  of  these  form  large  industries  in  foreign  lands,  that  are  consid- 
erable sources  of  wealth,  some  of  which  might,  x>erchancc,  be  produced 
in  our  own  country  and  add  to  its  already  vast  resources.  Others  Sre 
known  only  to  a  very  limited  extent  as  commercial  products,  and  aie 
chiefly  valued  by  the  natives  of  the  countries  iu  which  they  are  indige- 
nous, who  pre])are  :iud  niauui'acture  them  rudely  for  personal  wants;  a 
few,  perha]>s,  arc  almost  entirely  unknown,  and  their  names,  rardy.i^ 
ever,  mentioned  in  lists  of  fibcT  ])lants.  Although  the  report  iuchules 
•the  princi[)al  known  vegetable  libers  aud  fibrous  substances  of  which 
specimens  could  be  obtained,  a  few,  already  well  known  in  tiie  United 
{States — cotton,  liax,  ramie,  jute,  and  hemp — have  been  ^ven  but  apsas- 
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iug  cousideratioM,  iis  thoir  mode  of  ^owth  and  preparation^  as  well  as 
the  appearance  of  plants  and  fiber,  are  matters  with,  which  the  majority 
of  our  readers  are  more  or  less  familiar. 

The  aim  has  been  to  give,  iirst,  a  list  of  plants  producing  these  fibers, 
with  the  scientific  and  common  ICnglish  names  by  which  they  are  desig- 
nated, and  the  native  names  by  which  they  are  known  in  countries 
where  they  are  indigenous;  habitJit  of  the  plant,  and  geographical  dis- 
tribution ;  mode  of  cultivation,  where  cultivated,  prepai^ation  and  uses; 
appearance  of  the  fiber,  and  comparisons  of  tenacity  with  other  well- 
kiiown  fibers,  hemp  {Cammbis  saliva)  having  generally  been  taken  as  the 
standard;  general  remarks  as  to  production,  &c.,  where  such  data  have 
been  thought  of  interest,  or  the  fiber  produced  has  any  commercial  im- 
portance. 

As  to  classification,  for  convenience  of  reference,  in  ^  report  of  this 
nature — which  is  intended  as  a  x)artial  descriptive  catalogue — ^the  plants 
have  been  arranged  by  families.  This  enables  the  reader  to  note  their 
relations  to  each  other  in  the  vegetable  kingdom,  and  gives  a  botanical 
interest  to  the  report  in  addition  to  its  economic  bearings.  A  few  pages 
farther  on  an  economic  classification  has  been  given,  based  upon  the 
value  of  the  fibers  in  relation  to  the  uses  for  which  they  are  adapted. 
This  classification  is  reconmiended  as  a  basis  of  museum  arrangement, 
as  the  econo7tiic  value  of  the  various  fibers  in  an  industrial  museum  is  a 
matter  of  far  more  interest  to  the  general  visitor  than  their  scientifio 
relations.  This  classification  or  arrangement  has  been  partially  followed 
in  the  museum  of  the  department,  and  in  its  practical  aspects  is  the  only 
useful  one  that  could  be  adopted. 

The  scientific  name  of  the  plant  producing  the  fiber  has  been  deter- 
mined in  nearly  every  instance — ^but  two  or  t^ee  species  only  remaining 
unnamed — and  it  designates  the  species  in  the  descriptive  list.  In  tiiis 
way  only  can  confusion  be  avoided,  for  these  names  are  known  to  all 
counti'ies,  while  the  common  names  are  more  numerous  than  the  coun- 
tries producing  the  plants,  and  differ  in  various  sections  of  the  same 
country.  The  commercial  nomenclature  has  been  very  much  confused, 
and  to  such  a  degree  that  several  fibei-s  may  be  known  by  the  same 
name,  while  perhaps  each  fiber  at  the  same  time  has  half  a  dozen  ot^er 
names.  A  great  source  of  confusion  is  the  extended  use  (often  indis- 
criminate) of  the  word  hemp^  which  in  some  cases  even  is  made  sy- 
nonymous with  the  wordier,  as  '^  Jute  hemp,"  several  specimens  having 
been  received  into  the  museum  with  this  labeling.  There  is  but  one 
true  liemp^  and  that  is  the  pix)duct  of  Cannabis  sativa  ;  it  is  known  how- 
ever as  ^'Kussian"  or  "  Petersburg  hemp,''  "Europe  hemp,''  "Himalayan 
hemp,"  "  Deyra"  or  "Arracan  hemp,"  "  Kota  E^mgsa  hemp,"  &c.  Omet 
fibers  bearing  this  name  are:  "  Sunn  hemp,"  Crotalaria  jtmceoj  whidi is 
known  in  the  markets  as  "  Calcutta  hemp";  "  Madras  hemp."  "  Oonka- 
nee  hemp,"  "  Bombay  hemp,"  and  "  Brown  hemp,"  while  the  true 
"  Brown  hemp  "  of  Bombay  is  Hibiscus  cannaJnntiSj  also  cidled  "  Deok- 
anuee  hemp."  "  Jubbulpore  hemp"  is  the  product  of  Crotalaria  tenui- 
folia,  and  *'  Bowstring  hemp,"  Sanseviera  ZeyUmxcay  also  known  as  "Afri- 
can liemp,''  while  Calotropis  gigantea  is  also  called  "  Bowstring  hemp  " 
in  India.  ^^ Manila  hemp"  is  the  well-known  fiber  of  Musa  iexHliSj  and 
"  Rosella  hemp  "  of  Hibiscus  sabdariffa — ^without  synonyms.  One  of  our 
indigenous  plants,  Apocymim  cannabinum,  produces  "  Indian  hemp," 
while  Indian  hemp  in  the  East  Indies  is  Crotalaria  juncea^  named  pre- 
viousl}'^  Agave  SisalaJia — a  plant  that  might  be  grown  in  our  own  coun- 
ti'y — produces  "  Sisal  hemp,"  which,  to  make  st5l  greater  confusion,  has 
been  called  ^^hemp  grass"  (also  "Mexican  grass"  and  "sUk  grass ")| 
when  it  is  not  a  gi^ss  in  any  sense  of  the  wc^ 
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The  name  "  grass"  is  also  given  to  a  number  of  fibers  which  cannot 
be  classed  with  the  Graminecc.  ''  Monkey''  or  "Para  grass*'  is  the  fiber 
of  a  palm,  AttaleafaniJ'ora,  and  '^  Bear-grass"  is  a  name  given  not  only 
to  two  species  of  Yuc<!a,  but  to  Dasijliri&H  gramini/olium^  widely  dis- 
tinct i)lants.  Even  "China  grass"  is  a  misnomer.  "  Pita"  is  the  fiber 
of  Agave  Americana^  and  the  name  has  also  been  applied  to  Bnmelia 
aiflveatris.  In  the  same  catagory  Agave  Sisalana  produces  "  Henequen^ 
liber,  and  this  name  is  also  given  to  Yucca  fiber  in  some  of  the  Enropean 
markets,  doubtless  from  having  been  exported  with  the  true  Henequen. 
So  the  name  "Tucum"  the  fiber  of  Astrocaryum  tucuma^  in  Brazil,  is  also 
given  to  Dactris  setosa^  and  the  synonyms  are  "  Tucum,  Tecum,  Ticam^ 
and  "  Tucuma,"  vai'iously  applied  to  several  plants. 

AVhen  we  come  to  native  names  the  case  is  almost  a  hopeless  one, 
jute  having  siwi/?/-/(>wr  different  appellations,  from  "Pat"  to"  Bow  mooch- 
kee  koshta,''in  Indjaaloue.  Then  there  is  much  confosion  in  regard  to  the 
spelling  of  names  by  different  authors,  in  some  cases  their  orthography 
being  so  varied  as  to  make  totally  different  names,  and  their  simihirity  can 
only  be  traced  by  pronouncing  them  aloud  without  looking  at  the  letters. 
{Jcetee  and  Chiiee  are  examples.)  A  vei-y  few  of  the  commonest  of  these 
native  names,  however,  have  been  given  to  make  the  list  of  more  value 
in  naming  species,  as  frequently  the  writer  has  had  but  an  obscure 
native  name  by  which  to  identify  the  fiber  and  learn  its  history,  and 
more  than  once,  after  fniitless  endeavors,  has  stumbled  upon  the  name 
in  connection  with  a  better  known  one,  after  which  it  was  an  easy 
matter  to  verify  the  names  and  establish  the  species. 

It  is  impossible  to  give  the  habitat  of  some  of  the  tiber-produdng 
plants  of  our  list,  the  native  homes  of  well-known  species  often  being 
the  hardest  to  determine,  as,  by  cultivation  from  remote  ages,  they  have 
become  denizens  of  the  whole  world,  and,  escaping  from  cultivation, 
are  found  side  by  side  with  truly  native  species,  holding  their  places 
with  them  in  tlie  struggle  for  existence.  The  cotton  plant  and  the  cocoa 
palm  are  lamilijir  examples.  Much  Ftudy  has  been  given  to  the  subject, 
much  has  been  conjectured,  and  much  written,  but  in  the  end,  while  we 
are  w  illing  to  accept  the  statements,  we  lack  the  proof.  Plants  are  in- 
troduced from  one  country  to  another  in  various  ways.  The  cocoa  palm 
is  thought  to  have  been  disseminated  to  the  four  quarters  of  the  globe 
by  the  waves  and  tides  of  the  ocean,  and  other  plants  have  likewise 
been  canied  by  the  seas  to  remote  lands,  and  there  sprung  up,  fruited, 
and  established  themselves. 

A  recent  Gorman  writer,  in  speaking  of  the  American  plantain  (see 
fiber  list),  which  grows  in  such  luxuriance  in  the  tropics,  and  is  seedless^ 
suggests  that  the  importation  took  place  while  the  polar  regions  eiyoyed 
a  tro])ical  climate,  and  was  brought  by  emigrating  Asiatics  by  way  of 
Kamtchatka  and  Alaska.  With  species  that  have  become  introduccKl 
in  more  modern  times,  it  is  easy  to  trace  them  to  their  native  homes. 
The  study  of  the  googiaphical  distribution  of  plants  is  an  interesting 
one,  and  one,  too,  that  bas  a  practical  bearing  upon  the  industries  of  a 
country,  and  especiaily  in  relation  to  agriculture,  and  whether  we  wish 
to  bring  a  now  liber  plant  from  a  remote  country,  or  a  new  wheat  from 
a  distant  {^tate,  tlx^rc  is  l)nt  one  question  to  be  a,^ked:  "Will  it  grow 
here!" 

Many  of  Hie  iibc-r.-^^  in  Mii.<j  li.;L  arc  dinivod  frriui  plants  that  are  found 
^.^rowing  without  (Miltivntion,  and  the  fiber  only  use<l  to  a  very  limite<i 
rxtent  l)y  the  niitive-,  and  })roparefl  in  tlio  rudest  manner.  Other  plants 
are  cnltivaled,  and  th«>  illxT  extra('ted  by  uniforni  methods  of  iirepara- 
tion,  and  in  all  su(;h  cases  brief  data  have  been  given  commensurate 
with  the  importance  of  the  fiber.    To  those  species  which  produce 
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fibrous  material  of  commercial  importance,  as  fall  a  history  of  the  modes 
of  cultivation,  preparation,  &c.,  has  becm  given  as  is  compatible  with 
the  limited  space  offered  in  a  report  of  this  nature. 

Fiber  has  been  used  in  all  ages  and  in  all  countries  from  the  remotest 
periods,  either  as  clothing  or  cordage.  Even  our  first  parents  are  re- 
corded as  sewing  fig-leaves  together  for  clothing.  From  the  primitive 
use  of  fiber  and  fibrous  material,  limited  to  that  sufficient  for  personal 
requirements  only,  its  production  and  preparation  has  come  to  be  among 
the  largest  industries  of  the  world,  not  only  famishing  to  man  textile 
fabrics  in  untold  variety  and  perfection  of  skill,  but  administering  to 
his  comforts  in  a  thousand  ways  through  its  varied  uses,  and  at  the 
same  time  giving  him  employment  and  means  of  livelihood. 

The  vegetable  fibers,  in  their  economic  relations,  may  be  divided  into 
six  classes,  according  to  their  uses,  as  those  suitable  for  fine  spinning 
and  weaving,  for  coarser  spinning  and  weaving,  and  for  fine  cordage : 
for  coarse  cordage  and  unspun  woven  fabrics,  very  coarse  cordage  and 
mats ;  for  uphoStery  purposes,  and  lastly  for  plaiting  or  weaving  me- 
chanically, as  baskets,  hats,  &c.  To  make  tiie  report  more  valaable  as 
a  work  of  reference,  the  complete  list  of  described  fibers  is  here  given, 
the  species  classified  under  their  appropriate  heads  to  show  the  economic 
value  of  the  fiber*  and  reference  made  to  the  fEimilies  in  which  they  are 
described,  which  have  been  numbered  consecutively  tor  the  purpose. 
The  initial  letters  following  the  names  of  the  species  show  the  extent 
that  the  fiber  is  utilized — whether  used  in  the  arts  and  known  as  a  com- 
mercial product.  A;  used  chiefly  by  natives  in  the  countries  where  it 
abounds,  N ;  or  prepared  only  experimentally,  or  used  as  a  fiber  to  a  very 
limited  extent,  E.  The  figures  refer  to  tiie  lamilies  in  the  body  of  the 
report : 

ECONOMIC  CLASSIFICATION  OF  FIBERS. 

I. — Fibert  extensively  employed  in  the  arU,  capable  of  being  tpun  and  woven  into  fabrioe  of 

fine  texture. 


Boehmeria  nivea,    China  grass.    Ehea,  14, 

Gossypium  herbaceum  (et  al,).    Cotton,  2, 
A. 


Linum  utitaOuknwm.    Flax,  5,  A. 


IT,— Fibers  that  are  or  may  be  employed  in  the  arte,  capable  of  being  epun  amd  woven  imto 
fabrics  of  inferior  durability  or  coarser  texture,  and  also  applicaile  to  fiin/e  oordage,     ^ 


Abelmoschus  esculentus,    Okra,  2,  £. 
Abutilon  avicenncB.     Indian  Mallow,  2,  A, 

slightly. 
Abutilon  Bedfordiannm,    2,  £. 
AbuHlon  mollis.     2,  E. 
Abutilon  oxycarpum.    2,  E. 
Abutilon     striatum.      Streaked     Lantern 

flower,  2,  E. 
Abutilon  venosum.    Veined  Lantern  flower, 

2,  E. 
AscUpias  comuti.    Milk  or  silk  weed,  11,  E. 
Astrocaryum  tuctima.     Tncum,  20,  N. 
Calotropis gigantea.   Mudar  Yercum,  11,  N. 
Cannabis  sativa.     Ilemp,  16,  A. 
Corchorus  olitorius  and  capsularis.      Jute, 

4,  A. 
Crotalaria  juncea.     Snnii  hemp,  6,  A,,  N. 
Crotalaria  ienuifolia,     Jubbrdpore  hemp, 

6,  A 
Hibiscus  cannahinus.     Brown  hempi  Am- 

baree,  2,  A. 


Hibieous  Keterophyllua.    2,  E. 

Hibicus  mosd^entoe,     (Swamp  ZOM  mal< 

low),  2,  E. 
Hibiscus  mutdHlie.    2,  £. 
HUnoue  Mosa-sinensis,    (Chinese  zom),  2^ 

N. 
Hibiscus  saMariffa.    Bosella  hemp,  2,  N. 
Hibiscus  sorbyblia,    2,  £. 
Hibiscus  splendens.     (Hollyhock  tree),  2^ 

E. 
Hibiscus  (PaHUwm)  tOiaeeue.     3,  K.,  (Weet 

Indies.) 
Phormium  lenax.    New  Zealand  flax,  22, 

A.,N. 
Sida  retusa,    Queensland  hemp,  2,  N.,  A., 

slightly. 
Sida  rhomibifoUa,    2,  A.,  N. 
Sparmamnia  afrieana,    4,  N. 
IViumfetta  semitriloba,    4,  £. 
Urena  lobata,  Chuuokna  (Brasil).    2,  A.,  N. 
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in.  Fiheri  capable  of  employment  in  the  artt  or  used  Itf  nativei  chiefly  in  the  mani^aehfft  if 
oordagCy  twine,  nets,  <J'c.,  aometimee  ufoven  inlofabrice  or  beaten  into  cloth  or  ^'tapptk/* 


Aaave  Americana,     Pita  (century  plant)) 

19  A.,  N. 
Agave  SiaaJana.     Sisal  bemp,  Heneqnen, 

19,  A. 
Ananaeea  $ativa.    (Pine  apple),  18,  A. 
Avocynum  cannabiHum,    Imlian  heini),  10, 

N. 
BromeUa  Icarafan.    (See  B.  eylrestria.)    Ca- 

ragnata,  18,  N. 
Jiromelia  8ylve«tm,    Jxtle  and  IsMe,  18,  A. 
Prou880i\eHa  papyr\fera,    Pn]>er  Mulberry, 

15.  N.,  A. 
Coeoe  nucifera.    Coir  (cocoa  palm),  20,  A. 
Odcm  crurpa.     Pita  do  Coro.jo,  20,  N. 
C^mmer^onia   echinata.      Brown   *'  Kurra- 

jODK,*'  3,  N. 
CordyUnt  pwmlie,    (Dwarf  palm  lily),  22, 

B. 
Z>apJbfi«  iekuifolia,    13,  N. 
Dwylirion   graminifolium,      ''Bear   grass 

fib«r,"  18,  E. 
Datyantkn  exceUa,    (Spear  Lily),  19,  E. 
DretciBna  draeo,    (Dragon's  blood  tre<^),  22, 

E. 
EnealypUu  Migua,    (Stringy  bark),  8,  E., 

(other  species,  N. ) 

lUmi .    (Inner  bark).  15,  N. 

/burorsya  cu^stf .    Cuban  nemp,  19,  N. 
Lagttta  Unetarie^    Lace  bark,  13,  N. 
LtlifWkaria  FatersonU,    (Norfolk  Cow-itch 

tree),  2,  E. 


Afaradenia  tenadaaimi.    Teetee  fiber,  11,  N. 
Muaa  paradisiaca,    (Plaintain),  17,  A. 
Musa  aapientum,     (Banana),  17,  N. 
Muaa  iextilia.   Manila  hemp,  17,  A.,  Iftrgelj. 
IHrnelia  axiflora.     13,  N. 
Plagianihua  betuHnaa,    (The  Ribbon  tree), 

li,  N. 
Plagianthua pulchelln9,    3L  K. 
Pterocarpua  aantalinm,    Oj  £. 
Sa naeviera  guineenaia.    African  hemp,  S8)  A 
San^eviera  lat [folia.    22,  N. 
Sanseviera  geylanica,      fiowstring  hemp, 

22,  N. 
Seabania  aculeata.    Dunchee  fib0^  6,  K. 
Scfti}auia   macrocarj^^      ''Colorado   Bivtr 

hrinp,"  6,  N. 
tSterculia  aoerifolla.    (Flame  tree),  3,  E. 
St^rcHlia  lnrida»    SycamoT*  of  Aastnliai 

Colonists,  3.  N. 
niia  cordata.    (See  T.  Ewropem).  4,  N. 
JJrtioa  gigaa,    (Tree  nettle  of  Aiistrftli«)| 

14,  K. 
Yvcca  anguitifolia,    Bmt  grM%  28,  N.,  A., 

slightly. 
Yucca    aZm/bfJo.      Aloa-lMTM;    Adim^ 

needle,  22,  N. 
Yvcca  baecata.    S2,  N. 
YuoeaniaiMntoaa,   Also  oaU^d  Bear  g(Mi^ 

YiU)ca  glorioaa.    22,  N. 

Zea  may  a,    (Maize— Indian  com),  S  S. 


rV. — Fxbera  or  baat,  chiefly  employed  by  naiirea  in  the  manufacture  of  coam  cordagt, 

mata,  tfc. 


Aatelia  BanJcaii,    23,  E. 

Attalea  funlfera.    Monkey  grass,  Piwial»fl, 

20.  A. 
Baukinia  racemoaa,    (Maloo  climber),  6,  N. 
Bauhinia  aplendena.     (The  chain  creeper), 

C,  N. 
Bombax  JHunguha.    Embimsn,  3,  N. 
Caryota  urena.    (The  Jaggery  palm ).  90,  N. 
Commeraonia  Fraaeri.     '"Tvo  plant,"  :5,  N. 
Cordia  gera^canthva ,    12,  K. 
Cordia  macrophylla.     12,  E. 
Cordia  aebaatina,     12,  K. 
IHanella  laiifolia,    22,  E. 


Dombeya  Xatalenais,    3,  E. 

Juncui  vaginatM.    (Slieatlicd  RQah),  93,  N. 

Kleinhofla  hoapita,    CI,  E. 

Mnniingia  calabura.    4,  N. 

Ochroma  lagopue,    (Cork-wood  tree),  3,  E. 

Siereu  lia  diveraifolid,  Victorian  bottle  tree, 

3,  E. 
Sterctdia  lurida.    3,  E. 
Sterculia  rupeatrie.   Queensland  bottUtXMk 

3,  E. 
Tilea  enropeea.    Linden,  4,  A.,  In  RBwiib 
Sylopia  aericea,    "  Pynday Da,"  1,  N. 


Y,—Fibron8  material,  regtUiblt^  haira,  ^'C-y  principally  deriml  fi^m  aeed-pods,  9UitdbU  f^ 

upliohtn'ing  purpoavs  only. 


Aiclepiaa eomuti.  Milk  or  nilk  weed  (pods), 

11,  E. 
AaclepioM .    (See  A.  eomuti),  N.,  in 

South  America. 
Bombax   (species).      Silk  cotton,    3,    A., 

slightly  in  Souili  Ameiira. 
Cibotium  menxieaii.    Pulu.    ('i'ree-furu),  2C, 


A.,  slightly. 
Fpilobium,  ap,    (Willow  herb),  7,  S. 
F.riodendron  aamauma*    (See  BomlMUc),  3, 

A.,  slightly. 
Lyonaia  reticulata.    10,  E. 
Tillandaia  uaneoidea.    Southern  moi^  18^ 
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VI. — FihrouM  material  and  miscellaneous  suhstannes,  not  strictly  "fiber,**  in  manuftictHn 
only  plaited  or  coarsely  tooveUf  without  manipulationf  %7ito  baskets,  liais,  mats,  ^o., 
or  paper. 


Arundinaria    tecta.      Cano    fiber,    25,  A., 

Bliglitly. 
Carludovica palmata,     (Screw  pine),  21,  A. 
Chamcerops  (species).     Palmetto),  20,  A. 
Cladium  radula,    (The  black  reed),  24,  N. 
Daphne   cannahina.      13,  A.,   slightly,  in 

Asia. 
Lepidoftperma  elatius.    Tall  sword  grass, 

24,  N. 


Lepidosperma  flexuosum,  Sleuder  sword 
grass,  24,  N. 

Liiffa  cylinarica.    Sponge  cucumber,  9,  N. 

Siipa  tenaoissima,  £sparto,  25,  N.,  A., 
paper. 

Spartina  c^osuroides.  Cord  grass,  A.,  pa- 
per, United  States. 

Oreodoxia  regia,    "  Palma  real,''  20,  N. 

Pandanus  utilus.    Screw  pine,  21,  A. 


As  will  be  seen  by  reference  to  the  list,  many  of  the  fibers  enumerated 
have  only,  been  experimentally  prepared  or  are  in  use  only  by  the 
natives  of  the  countries  in  which  the  plants  abound,  and  to  a  limited 
extent.  Many  of  tliese  are  produced  from  trees  of  large  size  or  slow 
growth,  and  while  the  fiber  may  be  of  fine  quality,  and  perhaps  easily 
obtained,  it  could  only  become  a  comraerciad  product  in  proportion  to 
the  extent  of  existing  supply. 

Many  others  would  in  cultivation  produce  fiber,  fine  and  strong  va 
itself,  and  useful  for  many  purposes,  but  which  could  not  compete  in  the 
markets  with  better  known  fiber  for  the  same  purposes.  The  list,  there- 
fore, of  really  useful  fibers,  cultivated  as  a  national  industry,  is  named 
to  an  exceedingly  small  number,  and  in  our  own  country  the  list  is  named 
Btill  smaller  (at  present),  as  the  question  of  economical  extraction  of  the 
fiber  is  a  vital  one. 

Some  of  the  plants  in  Group  II  could  be  grown  successfully  in  por- 
tions of  the  United  States,  but  the  want  of  an  economical  and  successful 
means  of  preparation  would  prevent  the  utilization  of  the  product,  and 
hand  manipulation  is  entirely  too  expensive.  Were  we  all  to  grow  Ma- 
nila hemp,  which  is  as  yet  hand-prepared,  oar  laborers  are  not  poor 
enough  to  work  for  18  cents  a  day,  which  is  the  utmost  a  native  fiber- 
cleaner  can  earn  (in  a  day)  on  the  Philippine  Islands. 

The  extraction  of  bast  fiber  from  the  woody  stems  of  exogenous  plants 
is  attended  with  difficulty,  and  no  really  satisfactory  machines  have  been 
produced  to  perform  the  work.  Eamie  and  jute  are  still  prepared  in 
China  and  India  by  the  laborious,  methods  of  hand  manipulation,  and 
it  is  only  the  want  of  machinery  that  has  prervented  extensive  cultiva- 
tion of  those  textiles  in  this  country.  With  endogenKyas  plants,  on  the 
contrary,  extracting  or,  rather,  cleaning  the  fiber  by  mechanical  meana, 
seems  to  be  a  matter  much  more  easily  accomplished;  and  among  tiiose 
fibers  that  are  already  prepared  largely  by  mechanical  means  may  be 
mentioned  New  Zealand  flax,  Sisal  hemp  in  Yucatan,  and  plantain  flbef 
in  the  West  Indies  (see  body  of  report). 

Some  of  the  fibers  in  the  above  list  are  only  iiMeresting  as  musenm 
specimens,  as  showing  the  various  plants  producing  fibrous  substance, 
or  that  have  been  utilized  by  aborigines  in  the  absence  of  better  ma- 
terial— mostly  grown  in  a  wild  state,  unworthy  of  cultivation,  yet  valued 
locally  in  their  native  countries.  A  few  have'  been  piex)ared  experi- 
mentally, some  with  sufficient  success  to  warrant  more  extended  experi- 
ment. 

The  catalogue  includes  all  the  fibers  and  flbrons  substances  in  the 
museum  at  present,  with  the  exception  of  a  few  Chinese  fibers  without 
names,  which  have  not  yet  been  identified* 
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DESCRIPTIVE  LIST  OF  FIBERS. 

That  the  list  may  he  made  more  available  for  reference  by  the  sfH' 
dent  or  inquirer,  the  plants  furnishing  the  various  fibers  and  fibrous 
substances  bere  enumerated  have  been  grouped  in  their  natural  fiuni- 
licAy  and  these  arranged  in  the  regular  order  of  classification.  By  fhis 
means  the  relations  of  the  fibers  to  each  other  in  the  vegetable  kingdoni, 
as  well  as  to  the  various  plants  producing  them,  may  be  noted.  Strict 
generic  order  has  not  in  every  case  been  followed,  plants  of  the  greatest 
imiK)rtance  having  been  given  first  mention  in  the  families  to  whidi  they 
belong. 

1. — Anonace^. 

Xylopia  serkea, — Known  to  the  Brazilians  as  the  Pynduyha;  also  called 
Malaquete,  The  plants  of  this  genus  are  trees  or  shrubs  indigenous  in 
Brazil  and  warm  districts  of  South  America,  and  also  found  in  the  West 
Indies.  They  are  noted  for  the  bitteniess  of  the  wood  and  for  the  aro- 
matic properties  of  their  fruit  and  seeds. 

The  fiber  of  the  species  named,  if  fiber  it  can  be  called^  is  of  tie 
coarsest  description,  and  consists  only  of  the  cortical  layers  of  biok, 
which  are  torn  from  the  trees  in  ribbon-like  strips.  These  have  no  use 
that  can  be  dignified  by  the  name  of  manufacyire,  and  are  only  mdidy 
twisted  or  plaited  by  the  natives  into  a  kind  of  coarse  cordage,  wbidi 
is  used  to  tie  fences,  and  sometimes  to  secure  cattle.  A  sample  of  this 
coarsely-twisted  rope  was  received  from  Brazil  (Exhibition,  1876),  and  is 
a  little  more  than  half  an  inch  in  diameter,  composed  of  three  strands, 
each  of  which  contains  about  nine  or  ten  of  these  ribbons  or  sMps  of 
bast,  the  interior  ones  being  quite  harsh  and  woody.  Doubtless  in 
skilled  hands  finer  specimens  of  cordage  might  be  produced,  though 
strictly  speaking  it  does  not  possess  fibrous  material.  It  would  be  av^- 
able  for  mats.  Xylopia  fruticens^  known  as  the  Embria  in  Brazil,  fd^ 
nishes  a  similar  fiber.  It  is  also  a  native  of  Cayenne.  Bat  one  species 
is  represented  in  the  collection. 

2.— Malvacb^. 

In  this  family  are  included  a  large  number  of  sp&ies  of  flber-pro- 
ducing  plants,  found  chicfiy  in  tropical  countries,  though  extending  into 
temperate  climates,  as  the  mallow,  and  marsh  maUow.  so  common  to 
X)ortions  of  our  own  country.  The  genera  representea  are  AbM4m^ 
Hibiscus^  Sida^  TJrena^  Lagunaria^  &c.  The  cotton  plant,  Oouffiimi^ 
belongs  to  this  family^  though  cultivated  for  its  capsular  fibers  and  not 
at  all  for  its  bast.  It  is  worthy  of  note  that  the  cotton  plant  would  pro- 
duce a  strong  bast  fiber  if  treated  in  the  same  manner  as  hemp  or  jate, 
3ut  of  course  it  would  be  at  the  sacrifice  of  a  much  more  available  fiber, 
*»/yny  times  more  valuable  and  useful. 

^ome  of  the  foreign  representatives  of  this  family  find  their  way  into 
^mmerce,  though  to  a  very  limited  extent,  the  plants  being  cultivated, 
'^he  most  prominent  of  these  is  the  Ambaree^  grown  in  India;  Paritimi^ 
<liac€um  is  much  prized  in  the  West  Indies ;  ol^er  species  have  attracted 

^^ntion  in  various  parts  of  the  world,  and  even  our  indigenous  species 
_ .   1/^f  altogether  unknown.    The  species  are  all  trees  or  shrubs  with 
"^^  -caves  and  coDp'^i'cuour  i'^  '-ers,  and  all  yield  fiber  whloh  is  valu- 
*itii>  ^or  cor^J'?'''  ^"'^    •  tiiy  o*'  '      'ir'^ses. 

,^^^  **,^py.i  .  ,p     - ...       ...r    Okro:   This  plant,  which  finds  a 

~~  lifpd.  States,  is  a  natiye  of  the 
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West  Indies*  and  is  a«  useful  as  an  article  of  food  as  for  its  fibre.  Other 
edible  species  found  in  the  Old  World  have  been  united  with  it,  as  longi- 
folius  of  the  East  Indies,  and  an  African  species  called  Bammia;  so 
it  may  claim  a  home  in  both  hemispheres.  It  is  cultivated  in  South 
France  for  its  pods,  and  is  well  known  throughout  the  Southern  States 
as  producing  a  favorite  vegetable  used  largely  in  soups. 

The  bark  of  this  species  abounds  in  Hber  of  fine  quality,  which  can 
be  employed  for  many  purposes.  In  our  own  country  it  has  been  used 
to  a  slight  extent  in  the  manufacture  of  paper,  a  specimen  of  which 
can  be  seen  in  the  museum  in  the  form  of  a  printed  newspaper,  from 
Alabama. 

TV  hen  cultivated  for  its  pods  alone,  the  okra  plants  are  grown  at  con- 
Biderable  distance  from  each  othen  and  the  strength  of  the  plant  goes 
to  develop  leaves  and  fruit,  but  if  cultivated  for  fiber  the  seeds  should 
be  sown  thickly  and  the  plants  cultivated  closer  together,  that  the  stems 
may  grow  tall  and  straight  and  the  bark  smooth  and  better  adapted  to 
the  production  of  fiber,  which  is  extracted  in  the  same  manner  as  that 
of  hemp. 

In  color  the  fiber  is  as  white  as  New  Zealand  flax — ^whiter  than  jute 
as  generally  prepared  for  export — ^but  more  brittle  and  of  less  strength. 
The  filaments  are  smooth  and  lustrous^  and  tolerably  regular.  Another 
sample  (received  Smithsonian  Institution,  1869,  locality  not  given),  evi- 
dently home  prepared,  as  the  bast  is  but  Uttle  better  than  separated, 
exhibits  considerable  tenacity,  and  would  make  quite  strong  cordage. 
This  sample  is  3  feet  8  inches  in  length.  For  microscopic  characteristics 
of  mallow  fiber  see  Hibiscus  caimahinus.  The  okra  is  worthy  of  experi- 
ment, and  its  fiber  might  be  used  to  advantage  for  many  purposes  for 
which  jute  is  employed,  as  coarse  bagging,  or  baling  stuff,  burlaps,  &o. 

In  procuring  fiber  for  Dr.  Roxburgh's  experiments  with  this  species 
as  to  tenacity  the  stems  were  cut  when  the  seed  was  ripe,  and  were 
steeped  a  few  days  before  preparing.  His  tests,  compared  wit±i  hemp 
and  jute,  are  thus  recorded :  The  okra  fiber,  dry  mrom  India),  broke  with 
a  strain  of  79  pounds;  wet,  95  pounds;  jute  iOorchorus  oliUnius\  dry. 
113  pounds:  wet,  125  pounds;  hemp  (Bengal),  dry,  158  pounds;  wet,  190 
pounds.  Hibiscus  ccmiiabinum  in  the  same  test  g^ve,  dry.  115  pounds; 
wet^  133  pounds.  Other  species  of  Hibiscus  gave  as  follows:  H.  «a&- 
dartffa,  dryy  95  pounds ;  wet,  117  pounds;  H.  strictus  (from  the  Mollucas), 
dry,  104;  wet,  115  pounds;  and  H  furoatuSj  dry  and  wet,  89  and  92 
pounds,  respectively. 

The  species  were  not  all  tested  under  the  same  conditions,  as  some 
were  cut  when  in  flower  and  others  when  in  seed.  By  these  experiments 
we  see  that  okra  fiber  wet  has  just  half  the  tenacity  of  hemp  in  tlie  same 
state,  while  jute  can  be  rated  one-third  higher. 

Hibiscus  moscheutos. — Swamp  rose  mallow.— An  indigenous  species  of 
mallow  found  in  many  parts  of  the  temperate  United  States,  according  to 
<jrray,  '<  inhabiting  brackish  marshes  along  the  coast,  extending  up  rivers 
far  beyond  the  influence  of  salt  water  (as  above  Hanisburg,  Pa.),  also 
Onondaga  Lake,  New  York,  and  westward,  usually  within  t£e  influence 
of  salt  springs.''  The  plant  grows  from  4  to  8  feet  in  height  and  flowers 
late  in  summer. 

The  value  of  the  plant  has  been  known  for  many  years,  though  it  has 
never  been  prepared  other  than  experimentally^  and  in  smallest  quanti- 
ties, from  the  lack  of  proper  machinery  with  which  to  manipulate  it,  and 
place  it  in  a  condition  to  be  utilized.    During  the  last  year  the  plant 

*  Porcher  states  that  it  was  hitroduced  into  the  Sonthem  States  from  Afiriea. 
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has  been  the  subject  of  renewed  experiment  in  "Sew  Jersey,  the  better 
means  for  the  extraction  of  the  fiber,  now  at  hand,  having  meAe  itsflOD- 
cessful  cultivation  ])robable.  In  the  second  report  of  the  bureaa  of 
statistics,  labor  and  industries  of  New  Jersey,  it  is  stated  that  the— 

Recent  experimentfl  with  tho  rose  mallow  at  Camden  and  Newark  incline  vm  ilroogly 
to  believe  that  jute  of  eipiul  quality  may  be  obtained  from  it,  and  pouiblj  under  oon- 
ditions  more  advaiita<;eoiui  than  from  the  Alutilon  {avicenncd).  One  very  importftDt 
a<lyantnge  the  rose  mallow  would  Have  over  the  Abutilon,  in  respect  to  tiie  ecooomy 
of  enltivation,  consiAfe  in  itA  being  a  perennial.  Like  ramie,  the  plants  once  Mttb* 
liRhed,  tlie  anuaal  cuttings  from  the  stands  wonld  be  a  perpetual  aonroe  of  profit  to 
the  onltivator.  in  case  the  quality  and  cost  of  the  fiber  meet  onr  present  expectatioaa 

Although  the  plant  is  generally  found,  in  a  wild  state,  in  marshes,  or 
upon  the  margins  of  streams,  or  in  low  wet  places,  experiment  showi 
that  it  will  thrive  npon  uplands  as  well.  Twenty  years  ago  rose  malloir 
roots  were  taken  from  the  place  of  their  natural  growth  and  planted 
upon  uplands  on  the  Delaware  River,  with  a  view  to  utilization  of  llM 
fiber,  and  these  roots  hold  their  own  as  tenaciously  to-day  as  when  gnnr- 
ing  in  their  native  swamp.  More  than  this,  they  have  defied  attempts  St 
eradication,  and  continue  to  grow  in  spite  of  opposition. 

Samples  of  fiber  produced  la«t  year  by  gentlemen  interested  in  fiuito^ 
ing  this  industry  are  considered  as  ^^a  substitute  not  only  for  Asiatifl 
jute,  but  for  secondary  grades  of  imported  hemps." 

Samples  of  this  fiber  upon  exhibition  in  the  museum  are  evideollj 
hand  preimred,  and  of  very  little  strength.  There  is  no  doubt,  howem, 
but  that  a  really  good  fiber  can  be  prepared  from  this  plant,  as  wdl  ae 
from  allied  Species  which  occur  from  Pennsylvania  to  Slinois,  and  soatfc- 
ward.  It  would  be  interesting  to  test  favorably  prepared  specimens  of 
the  indigenous  species  of  Hihiscns,  to  ascertain  their  relative  strength, 
though  without  doubt  tlie  northern  species  would  be  found  inferior  to 
the  okra,  or  species  mostly  grown  in  the  Southern  States.  JJ.  ffraii- 
iionts  and  H.  milifnHs  are  other  iudigenous  species  yielding  fibcur. 

Hibiscus  cannahimis. — Hemp-like  Hibiscus. — ^This  plant,  a  native  of  the 
East  Indies,  is  extensively  cultivated  in  many  parts  of  India  for  its  fiber, 
which  is  employed  as  a  substitute  for  hemp,  under  which  name  it  is  ex- 
ported, though  sometimes  calle<l  bastard  jute.  It  has  a  variety  of  na- 
tive names,  the  most  commonly  known  of  which  is  Ambareej  its  name 
in  Western  India.  In  Madras  it  is  called  Palungoo ;  it  is  the  Ifoaito 
plant  of  Bengal,  and  Deckanee  hemp  of  Bombay;  the  Sanscrit  name  is 
NdliJca.  The  plant  has  a  prickly  stem,  the  leaves  deeply  parted,  and 
the  stem  attains  a  height  of  6  to  8  feet. 

Though  thriving  at  all  seasons  of  the  year,  it  is  generally  cultivated 
m  the  cold  season.  The  seeds  are  sown  as  thickly  as  hemp,  in  rich  loose 
soil,  and  it  requires  about  three  months'  growth  before  it  is  ready  to  be 
pulled  for  "watering"  and  dressing,  the  mode  of  treatment  being  the 
same  as  lliat  given  the  Sunn  hemp.  CroMaHa  juncea  (see  Leffwminmm), 
Full-grown  i)lants  that  have  ripened  their  seed  furnish  stronger  fiber 
than  the  plants  cut  while  in  flower,  though  the  fibers  of  this  sjiecies  are 
more  remarkable  for  their  fineness  than  for  strength. 

As  to  uses,  a  coarse  sackcloth  is  made  from  its  fiber,  in  India  (some- 
times called  gimny  fiber),  though  its  chief  employment  is  for  ropes  and 
cordage,  it  being  the  common  cordage  of  the  country  in  a  few  districts. 
Coarse  canvas  is  also  made  fi-om  it.  In  Bengal  it  is  employed  nt  the  pres- 
ent time  for  all  the  purposes  of  jute,  and  also  for  making  fish-nets  and 
paper.  V^ftillart  says :  "The  fiber  of  H.  cannaUn/us  is  stiff  and  brittle, 
and  has  no  superiority  over  jute,  and  it  is  veiy  inferior  to  that  of  India 
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hemp  or  Sunn."  Tlio  leaves  of  tbe  plant  are  eaten  as  a  pot-heril)  in 
many  parts  of  India,  tlio  taste  being  pleasantly  acid,  not  unlike  sorrel. 

The  libers  of  carefully  i)repared  Amharee  are  from  5  to  6  feet  long.  Com- 
pared with  ordinary  hemp  they  ai-e  paler  bi-own,  harsher,  adhere  closer 
together,  thoufrh  divisible  into  line  fibrils,  possessed  of  considerble 
strength.  Its  1  enacity  tested  with  Sunn  is  as  115  to  130.  The  liber  in  the 
[)resent  experiment  having  been  extracted  fix)m  plants  cut  when  in  flower. 

Vetillart  states  that  the  liber  of  Hibiscus,  when  minutely  examined 
in  glycerine,  appears  as  a  bundle,  the  filaments  strongly  united  together, 
so  much  so  that  they  are  with  difficulty  separated  even  after  treatment 
in  an  alkaline  solution.  The  fibers  are  short,  stiff,  and  brittle;  of  suf- 
ftcient  fineness,  but  irregular  in  size  even  in  the  same  specimens.  The 
central  cavity,  usually  narrow,  is  prominent;  cells  generally  terminating 
in  fringed  points,  sometimes  having  notches  or  sinuosities  in  their  out- 
lines; some  are  large,  ribboned,  and  creased,  the  exterior  surface  stri- 
ated. These  last  have  very  slender  walls,  which  explain  the  creases. 
Viewed  transversely  with  a  high  i)ower  the  fibers  are  seen  to  be  polyg- 
onal, with  sharp  angles  and  straight  sides,  the  polygons  pressed  com- 
pactly together.    The  walls  are  thick  and  the  central  cavity  round  or  oval. 

I  find  no  recent  quotations  of  value,  the  latest  being  some  twenty 
years  ago,  when  the  price  compared  with  other  fibers  was  as  foDows: 
Russian  hemp,  $140  per  ton;  Hibiscus,  $100;  and  jute,  $65.  Jute  has 
come  into  such  prominence  in  late  years  that  its  prices  would  probably 
range  relatively  higher.  As  high  as  600  acres  of  Hibiscus  have  been 
cultivated  in  one  (bstrict  of  India  for  fiber  alone. 

ffibiscvs  sahdariffa, — tlamaica  Indian  Sorrel. — ^This  plant  furnishes  the 
"Roselle  hemp''  of  the  Madras  territories,  where  it  is  called  "rozelle'^ 
or  *'  rouselle,"  although  the  name  is  a  corruption  of  "oseille."  It  is  quite 
similar  to  the  preceding,  and  is  little  cultivated  for  its  fiber.  In  India 
its  fleshy  calyxes,  of  a  pleasantly  acid  taste,  are  much  employed  for 
making  tarts  as  well  as  excellent  jelly,  and  in  the  West  Indies  for  mak- 
ing cooling  drinks. 

Mibiscus  sorhifoUa  aTid  mutahilis. — Both  of  these  sx)ecies  are  indigenous 
in  Queensland,  from  whence  the  specimens  were  received  (Exhibition, 
187G),  labelled  ''Eosella  hemp,"  but  incorrectly,  ff.  mutabilis  is  also  a 
native  of  China,  but  grows  in  India  and  other  Eastern  localities.  Fiber 
of  H.  tefraeiis  was  also  received  with  the  above,  but  does  not  differ 
materiallv. 

Hibiscus  splendens, — Hollyhock  tree. — ^Piber  from  this  species,  a  native 
of  Queensland  and  Xow  South  Wales,  was  received  fix)m  Victoria  (Ex- 
hibition, 1S7G),  prepared  by  Dr.  W.  K.  Guilfoyle,  director  of  the  Mel- 
bourne botani(5  gardens,  who  states  that  the  8i>ecies  is  a  splendid  tree, 
gn)wing  to  the  height  of  20  feet  or  more.  "It  is  very  pubescent,  bear- 
ing  large  pink  flowers  resembling  holly-hocks  in  size  and  appearance. 
The  fiber  is  suitable  for  cordage,  fish-lines,  pai)er,  &c. 

*  Hibiscus  hetrrophyJlus, — Also  a  native  of  Queensland  and  New  Sonth 
Wales.  The  IllMn*  was  ])repared  by  Guilfoyle  from  Victorian  plants. 
*'This  is  a  tall  shrub  of  quick  growth,  and  the  bark  is  rich  in  fiber  of 
goo<l  quiility.'^ 

Hibiscus  Jxosa-sinensiSj  d'c, — Tliere  are  several  other  8i)ecies  of  mallow 
fiber  ill  the  eollei^tion  (Srnirhsouian  Institution,  1869),  but  as  they  are  all  so. 
similar  in  ni)])earance,  a  dc^tailed  description  of  each  is  unnecessary. 
The  species  are  i/.  Jjiosa-sinensis,  the  Chinese  rose;  H,  lilifoliaj  "lily- 
flowere<l  shoe-blaek;''  IT.  tetracm  and  H.  lattfolia,  habitats  not  given. 

*  Speoit's  indicated  by  the  aAt^risk  have  been  separated  into  the  genns  PariHum^ 
For  conyenieDce,  liowever,  we  will  oomiddr  them  under  tiisir  old  genSrio 
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^H.  elaUut,  of  the  West  Indies,  incorrectly  lal)eled  "Mahoe,''  is  atiee 
growing  to  a  height  of  00  to  80  feet.    The  Mahoe  or  Mahaut^  of  the  West 


hem])  for  most  puri)Oses. 
is  admirable  for  the  manufacture  of  paper. 

^llih'iscm  /?7m<»cMS.— This  fiber,  though  not  in  the  collection^  is  worthy 
of  i)assing  mention.  It  is  called  majaguu  in  Central  America  and  the 
West  Indies,  where  its  tiber  is  much  used  for  cordage.  It  is  little  affected 
by  moisture,  and  is,  therefore,  selected  by  surveyors  for  measoring-lineSi 
It  is  the  Bola  of  Bengal,  and  is  found  throughout  tropical  and  subtropi- 
cal regions  of  both  continents.  The  native  method  of  preparing  flie 
fiber  is  to  strip  the  bark  from  a  branch — when  a  rope  or  piece  of  cordage 
is  wanted — and  holding  one  end  firmly  between  the  toes^  first  tearing 
it  in  strips,  it  is  t  wistod  by  the  hands.  "  It  was  generally  cultivated  in 
America  prior  to  140li." 

Abutilon  avicenncc. — Indian  Mallow. — This  is  another  malvaoeooB 
plant  that  has  been  cultivated  in  the  United  States  to  a  Uinited  extent 
It  is  an  annual,  usually  gi'owing  to  the  height  of  4  feet,  though  in 
cultivation  stalks  0  feet  high  are  common,  and  Professor  Waterlumse 
records  a  height  of  S  feet  in  Missouii.  Gray  states  that  it  was  intio- 
dnced  from  India,  and  when  found  in  a  wild  state  has  escaped  from  cot 
tivation.  It  grows  so  freely  uix)n  any  rich  soil,  even  throsting  itself  in 
and  growing  spontaneously,  that  it  has  almost  come  to  be  considend 
a  farm  pest  in  many  portions  of  the  country.  It  grows  loxaiiantljr 
throughout  the  West  and  North,  the  line  of  States  firom  Ohio  to  liGssonri 
producing  even  now  vast  quantities  of  the  fiber,  which  rots  and  goes  to 
waste  upon  the  stalks  every  year.  The  fiber  is  strong,  glossy,  and  white, 
and  the  ligneous  body  of  the  plant  gives  more  cellulose  for  paper  stock 
tiian  many  other  species.  Mr.  Leiianc  considers  it  sui>erior  to  Indian 
jute,  and  finer  than  Manila  hemp,  and  he  classifies  it,  in  value,  between 
Manila  and  Italian  hemp. 

Extracted  from  the  plant  in  its  yonng  stage,  it  wonld  be  fine  en(mgb  for  textOi 
fabrics,  snob  as  carpet^yams  and  tiUings.  It  takes  readily  any  colors,  and  its  u^mal 
luster  displays  more  in  the  aniline  dye  than  in  any  other,  a  great  adrantage  OYor  In- 
dian jute,  which  is  antaj^ouistio  to  cheap  bleaching  and  dyeing. 

The  seed  of  the  plant  is  so  hanly  that  it  is  not  afiTected  by  the  seveieit 
winter.  Witliin  a  few  years  efforts  have  been  made  to  intrddaee  the  fiber 
into  commerce,  and  to  that  end  it  has  been  the  subject  of  experiment,  both 
as  to  cultivation  and  manufacture,  with  results  to  a  certain  degree  satis- 
factory, though  perhaps  the  high  standard  of  excellence  that  has  been 
claime(l  for  it  by  enthusiastic  experimenters  has  hardly  been  realized. 

Fully  ten  years  ago  it  attracted  considerable  attention  in  the  West, 
and  particularly  in  Illinois,  through  the  endeavors  of  Mr.  J.  H.  MoOon- 
lell,  who  demonstrated  its  value  by  manufacturing  it  into  thr^d,  oord- 
ige,  rope,  &c.  A  State  fair  committee  in  1871  reported  upon  these 
'nanufactures,  and  stated  that  the  fiber  gave  flattering  promise  of  utility. 
jLCcording  to  this  report  the  plants  are  stated  to  grow  9  to  14  feet  high; 
hat  the  seed  should  be  sown  12  to  IG  quails  per  acre,  in  com-plaDting 
ime,  in  the  same  manner  as  hemp;  that  it  is  cut  with  a  reaper,  shocked 
ike  hemp  till  ciued,  then  water-rotted  like  hemp;  a  volunteer  crop  will 
spring  up  the  last  of  July,  which  can  be  dew-rotted.  The  oost  of  eat- 
ing is  given  at  75  cents  per  acre;  water-rotting,  $10;  dew-rotting,  $5: 
'Hjul  cleaning,  $12;  and  half  as  much  by  machinery,  making  the  total 

S'^x..,   .x.wicated  by  ^^^e  asterisk  have  been  separated  into  the  genua  PmrUlMWk 

ot»- tniffnoA.    hf\v   >▼   v.       »"»  «rill  '•rtnai/lAr  ^^.liAtn  nnfl^r  tb^T  Old  f*****1ff 
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cost,  not  tncludin^  rent  of  land,  $19  to  $31.  Messrs.  McConuell  offered 
$100  per  ton  for  all  water-rotted  that  could  be  furnished,  and  $75  for  the 
dew-rotted.  The  crop  is  not  exhausting  to  the  soil  if  the  refuse  is  re- 
stored to  it. 

In  the  last  two  years  it  has  been  the  special  subject  of  investigation 
and  experiment  in  the  State  of  New  Jersey,  through  the  endeavors  of 
Mr.  Samuel  C.  Brown.  A  circular  was  issued  in  1878  for  the  twofold  pur- 
I)Ose  of  awakening  an  interest  in  the  subject  of  fiber  cultivation,  and  to 
ascertain  what  portions  of  the  State  were  best  adapted  to  its  cultivation. 
From  their  investigations  and  experiment,  it  is  settled  that  there  reaUy 
need  be  no  difficulty  in  fiber  cultivation,  the  material  point  being  to  as- 
certain the  best  conditions  under  which  to  convert  hitherto  uncultivated 
plants  into  those  of  future  industrial  significance  and  profit.  Mr.  Brown, 
in  his  first  report  *  on  the  subject  of  Abutilon  fiber  cultivation,  says : 

It  must  be  remembered  that  success  iu  this  now  field  of  enterprise  is  dependent  npon 
the  cost  of  the  product.  Unless  we  can  substitute  mechanical  appliances  to  onset 
the  cheap  labor  of  India,  we  caunot  hope  to  attain  success  in  producing  jute  fiber. 
But  we  need  not  entertain  doubts  in  reference  to  future  mechanical  achievements  in 
manipulatiug  either  jute  t  or  ramie  filaments. 

These  industries  are  advocated  in  the  interest  of  the  public,  hence  every  encouraging 
feature  pcrtaiuin<;  thereto  should  bo  disclosed.  We  have  had  two  interviews  with  im- 
porters of  jute,  with  samples  of  New  Jersey  jute  fiber  in  hand.  We  sought  these  inter- 
Tiews  with  the  view  to  determine,  by  unfriendly  criticism,  the  character  of  the  domeo- 
tio  article.  The.  geutlemeu  were  informed  of  the  circumstances  under  which  our 
■amples  were  prepiired,  with  the  further  assurance  that  they  were  not  equal  to  what 
would  be  produced  from  the  same  garden  plants  later  in  tlie  season.  The  quality, 
however,  was  pronounced  to  be  very  good,  and,  furthermore,  that  if  we  "  never  pro- 
duced anything  better  than  that  our  country  had  something  of  ^reat  value ;"  and  stiU 
further,  that  "America  would  become  an  exporter  of  jute."  The  other  gentleman  we 
subsequently  met,  who  is  engaged  in  the  jute  trade,  and  a  resident  of  Calcutta,  after 
examining  with  the  deepest  interest  our  specimens  of  jute  {Abutilon  avicennat)  and 
ramie,  had  the  kindness  to  say,  "  I  would  not  be  surprised  if  you  did  sncceed  in  pro- 
ducing jute  some  day."  The  value  of  this  concession  was  [greatly  enhanced  by  the 
indescribable  disinterestedness  with  which  it  was  announcecL 

It  is  stated  that  an  acre  of  ground  will  produce  5  tons  of  Abutilon 
stalks,  and  about  20  per  cent,  of  pure  fiber  is  obtained  after  preparation. 
Considered  superior  to  jute  fiber  as  imported,  the  long  fiber  is  fully  equal 
in  value  to  Calcutta  prime  jute,  and  Philadelphia  rope  manufacturers 
have  already  offered  to  buy  any  quantity  at  the  highest  market  price  for 
jute.  Bleached  and  cottonized  for  fabrics,  Mr.  Letranc  pronounces  the 
Abutilon  fiber  good  for  weaving  tissues  and  for  mixing  with  a  certain 
class  of  woolen  goods.  Abutilon  aviceiince  in  its  crude  state  is  worth 
from  $8  to  $10  per  ton.  In  regard  to  its  preparation  the  authority  above 
quoted  says : 

In  India,  jute  is  rotted  in  water  and  separated  hj  hand  from  the  ligneonsbody.  Thii 
method  cannot  succeed  in  America.  As  with  ramie,  machinery  and  chemicals  must  be 
substituted  for  the  i)roduction  of  American  jute  (Abutilon).  As  explained  in  the  case 
of  ramie,  the  jute  industry  can  be  most  successfully  established  by  organized  agenciea 
through  which  farmers  could  sell  their  raw  crops  by  the  ton.  At  $10  per  ton  for  dried 
stalks  in  proper  shape,  the  grower  and  the  manufacturer  could  reaUze,  respectively, 
legitimate  ])rotit8  from  the  now  industry.  •  ♦  *  We  have  more  inducements  to 
embark  in  tlie  ]>roduction  of  jute  than  the  £a«t  Indian  hxul.  The  superiority  of  our 
staple,  tho  median ical  facility  for  treatment,  and  the  ready  home  market,  now  sup- 
plied by  the  foreign  article,  open  the  road  for  successful  enterprise  in  the  development 
of  this  new  industry. 


•  ]  irst  annual  report  of  the  bureau  of  statistics,  labor,  and  industries  of  New  Jersey. 

\  By  '*  jute,"  Abutilon  avicennw  is  meant.  The  application  of  the  name  ''American 
jute  "  to  the  Indian  mallow  seems  somewhat  out  of  place,  as  the  term  should  be  used 
only  to  designate  liber  fiom  the  jute  of  commerce  {Corchorus  olitarius)  CTOwn  in  onr 
own  country'.  Should  such  cultivation  over  be  attained,  "American  jute ''  will  then  he 
most  appropriatt. 
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Ah  I  have  slaUMl,  tlio  plant  grows  readily  in  any  rich  soil  suitable  for 
corn  or  potatoi^s.  Its  seed  is  ho  tenacious  of  vitality  that  bo&ta  do  not 
iiijiiro  it,  \vliile  it  sows  itself  and  even  encroaches,  year  by  year,  upon 
conti^cuouslaiid  to  that  ni)on  which  the  ])lants  are  cultivated.  Yiewedasa 
farm -weed  merely,  this  habit  ninkes  it  troublesome,  though  it  estabUskes 
the  fact  of  ready  cultivaticm.  This  point  being  settled,  the  only  remain- 
ing <]ue.stion  relates  to  the  prei)aration  of  the  fiber,  which  must  be  cheaply 
accomplished,  and  in  a  manner  that  will  give  the  least  trouble  to  the 
farmer,  as  there  are  few  who  would  go  to  the  trouble  or  expense  of  pre- 
paring pools  for  steei)ing  the  crude  i)roduct,  as  is  the  custom  with  jute 
in  India  or  flax  in  otlier  countries.  Mr.  Brown  mentions  in  a  recent  re- 
|>ort  (see  apj)endix.  Article  1)  that,  from  experiments  made  in  1879.itis 
thought  that  the  s(eei)ing  or  rotting  process  can  bo  dispensed  wita  en- 
tirely, and  tliat  the  labor  expended  ui)on  this  crop  by  the  farmer  will  be 
no  greater  tluui  attends  the  growth  of  wheat  or  rye. 

Professor  Watcrhouse,  of  Washington  University,  Saint  Louis—ah  an* 
thority  UT)on  all  questions  pertaining  to  jute  and  allied  fibers — ^writes 
that,  in  his  opinion,  the  cultivation  of  the  Ahiitilon  avicennce  for  its  fiber 
is  susceptible  of  development  into  a  source  of  great  wealth  to  the  coun- 
try. In  reply  to  a  request  for  recent  facts  touching  its  usefolness  asa 
fiber  i)lant,  1  received  from  him  a  manuscript  copy  of  a  letter*  writ- 
ten  to  Mr.  Brown  upon  the  same  subject,  with  the  privilege  of  publica- 
tion. As  it  contains  much  interesting  and  valuable  mformation,  I  gladly 
reproduce  it  entire  in  the  appendix. 

The  important  question  of  machinery  for  the  preparation  of  this,  as 
well  as  other  vegetable  fibers,  has  received  a  partial  solution  in  the 
eftbrts  of  Mr.  Leii'anc,  of  Philadelphia,  and  Mr.  A.  Angell,  of  Newark, 
N.  J.    The  Lefranc  ramie  machine,  fully  described  in  the  annual  report 
of  this  department  for  1873,  is  found  available  for  this  dass  of  filers, 
and  during  the  cntiie  summer  of  1870  its  inventor  was  engaged  in  ex- 
l>erimenting  with  the  Abutilon  fiber,  with  a  view  to  discover  new  methods 
of  treatment.    Mr.  Lefianc  believes  that  his  efforts  have  resulted  in  the 
discovery  of  "  a  combined  chemical  and  mechanical  process  by  which 
the  intruisic  and  industiial  value  of  jute  (Abutilon)  can  be  greatly  en- 
hanced at  comparatively  small  cost.    The  practical  advantage  of  this 
refining  process  consists  in  obtiiining  a  vegetable  wool,  which  is  bo 
nearly  akhi  to  coarse  animal  wool  as  to  render  their  anion  in  coarse 
fabrics  advantageous,  and  for  additional  possible  uses  by  itself  a  val- 
uable substitute."    The  Angell  machine  is  of  quite  recent  invention, hav- 
ing been  patented  September  l(i,  1879.    -Mr.  S.  0.  Brown  informs  me 
that  it  does  its  work  in  a  very  satisfactory  manner,  and  he  thinks  it  s 
valuable  invention.    He  makes  the  further  statement  in  a  recent  report 
that  "  it  has  achieved  such  results  as  to  entitle  it  to  public  recogmtion 
tw  being  in  the  line  of  devices  for  i)romoting  the  fibrous  industiy.'' 

1  bounty  bill  to  encourage  the  production  and  treatment  of  fibers  iu 
no  estate  has  passed  the  logislatiu'c  and  become  a  law.  There  is  a 
•lausein  it  which  relates  to  the  Abutilon,  called  "Ameiican  jutOj^'in  the 
*ounty  bill.     (See  ai)pendix.) 

Douglas  lliekox,  of  Springlield,  111.,  has  had  ])atent;ed  an  improved 

./occss  for  manufacturing  ])a])er  from  Abutilon.    (Issued  May  1877.)   A 

•  •'U  was  started  in  Spriugliekl  ])revious  to  the  invention  of  the  process, 

•id  several  thousand  tons  of  the  liber  was  worked  up,  but  a  merchant- 

.Mn  Tkiiner  could  not  bo  obtained.    Subsequently  the  process  mentioned 

ras  introduced  into  the  mill,  and  Abutilon  paper  was  manuflMst- 

or  about  eighteen  months,  after  which  the  fiber  was  abandoned| 

sii        I  la  writi^     t  bA<    >*)poared  in  print  in  the  aecond  zeipott  of  the 
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and  straw  used  iu  its  place.  A  series  of  paper  samples  sabmitted  for 
inspection  are  fair  wrapping  papers,  resembling  a  light  manila  more 
than  anything  else.  The  paper  is  dear  and  of  ^m  texture ;  samples  of 
flax-straw  ])apcr  were  also  included,  with  a  very  good  specimen  of  pa- 
per fi'om  wheat  straw,  called  "bogus  manilla.^' 

There  is  a  small  series  of  samples  of  Abutilon  fiber  in  the  museum, 
showing  it  as  extracted,  and  also  dyed  to  exhibit  the  fcicility  with  which 
it  takes  colors.  The  fiber  has  been  used  to  some  extent  in  the  manu- 
facture of  cordage  and  twine.  Specimens  of  rope  exhibited  at  the  last 
Now  Jersey  State  fair  carried  off  the  prize  of  $100  for  the  best  textile 
products  of  the  State. 

JVIr.  Hickox  states  that  a  factory  was  started  in  Springfield,  111.,  a  few 
years  ago  for  the  manufacture  of  rope  and  small  cordage,  but  from  some 
cause  unknown  to  the  writer  the  project  was  abandoned.  Samples  of 
twine  forwarded  seem  strong  and  good. 

Another  use  to  which  the  fiber  was  put,  though  only  to  a  limited  ex- 
tent, was  in  the  manufacture  of  a  substitute  for  feather  dusters,  a  few 
stiff  feathers  being  inserted  in  a  handle  in  the  center  of  a  mass  of  fiber 
to  hold  it  out  in  the  form  of  a  duster.  Other  fibers,  as  hemp,  are  used 
for  the  same  puri)ose.  I  have  had  no  opportunity  to  examine  manufact- 
ures from  New  Jersey  grown  Abutilon,  though  the  samples  of  fiber 
shown  me  by  Mr.  Brown  seemed  very  strong  and  good. 

The  specimens  in  the  museum  are  not  equal  to  okra  fiber,  and  the  ma- 
terial is  quite  brittle,  so  much  so  that  when  used  as  a  brush  or  duster 
they  make  almost  as  much  dirt  as  they  are  supposed  to  clean  away. 

The  fiber  is  used  for  making  paper  to  some  extent  in  the  West 

Abutilon  mollis, — In  the  Victorian  collection  (Exhibition,  1876),  there 
are  four  si)ecies  of  Abutilon.  which  have  been  introduced  into  Vic- 
toria from  South  America,  lake  other  malvaceous  plants,  tJiey  are  all 
fiber-producing,  and  might  prove  worthy  of  cultivation.  Dr.  Guilfoyle 
says  of  this  species,  ^^  though  a  native  of  South  America,  the  shrub  is  of 
exceedingly  rapid  growth  in  Victoria.  Its  fiber  is  very  strong  and  suita- 
ble for  matting,  paper,"  &c.  The  sample  has  been  careless^  prepared 
and  is  not  of  good  color,  nor  are  the  fibers  well  separated.  It  is  never 
quite  strong,  and  in  general  characteristics  resembles  that  of  its  allied 
genus  Hibiscus, 

Abutilon  Bedfordianum. — Habitat,  Brazil. — Victorian  collection  of 
Guilfoyle.  "A  tall,  rant-growing  shrub,  of  very  rapid  growth  in  Viu- 
toria.  The  bark  yields  a  fiber  of  superior  quality,  suito^ble  for  whip- 
cord, fine  matting,  paper,  and  perhaps  textile  fabrics."  The  fiber  has 
been  much  more  care'fully  ])repared  than  the  preceding.  It  is  aJmost 
white,  the  filaments  fine  and  regular,  and  possessed  of  considerable  te- 
nacity. 

Abutilon  vcnosum. — Veined  Lantern  Flower. — ^TWs  is  also  a  native  ol 
Brazil.  Victorian  collection  of  Guilfoyle.  "  Fiber  of  fine  quality,  suit- 
able for  fishing-lines,  textile  fabrics,  and  paper."  Besembles  thepreced- 
iDg  in  color  and  fineness,  though  appears  to  be  stronger. 

Abutilon  striatum, — Streaked  Lantern  Flower. — ^Tlus  is  the  species  so 
eominoiily  met  with  in  greenhouses  in  winter,  and  growingout  of  doors 
(in  this  latitude)  in  our  gardens  through  the  summer.  The  plant  is  a 
native  of  Brazil.  The  sample  of  fiber  is  from  Victorian  collection.  "  Its 
bark,  which  peels  readily,  furnishes  a  fiber  of  very  fljie  texture."  As 
this  i)Iant  grows  so  reailily  out  of  doors  in  the  warmer  portions  of  the 
iruited  States,  it  might  bejivorthy  of  exi)eriment,  as  the  fiber  is  fully  as 
sti'ong  a.s  the  preceding,  and  coidd  be  obtained  in  considerable  length, 
as  the  shrubs  grow  to  the  height  of  4  to  6  feet^  and,  as  its  bark  peelA 
readily,  coidd  be  easily  extracted. 
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AbutObn  oxycarpum. — ^This  species  appears  in  the  Qneenslaiid  ooUeo* 
tion  (Exliibitioii,  1870),  in  which  coontry  it  is  indigenous.  The  sample  is 
well  prepared,  quite  wbite,  the  liber  soft  and  lustrous,  and  appears  a 
little  stronger  tliao  the  Victorian  sample.  A,  indicum  and  polytmdnm 
are  EastliiJiaD  species,  which  furnish  a  strong  fiberfor  rope-making, the 
lirst  named  growing  wild  in  the  Bancoorab  district,  and  used  as  a  substi- 
tute for  cordage  in  making  fences  for  gardens,  but  for  no  other  purpose. 

Sida  retusa. — Queensland  hemp. — Sida  is  another  genus  of  malvaceOflB 
]>laut8  growing  extensively  in  the  more  tropical  portions  of  both  hemi- 
spheres. Some  of  the  species  abound  in  mucilage,  while  the  bark  of 
others  is  rich  iu  fiber.  The  hber  sample  was  received  firom  Queensland 
(Exhibition,  187G),  labeled  ^^  Queensland  hemp,"  and  was  accompanied  by 
another  species,  IS.  rhombifolia^  the  label  of  which  states  that  this  plant 
^*is  called  tsida  rctusaP  A  fine  sam])le  of  retusa  fiber  was  reoeived 
with  the  Victorian  collection,  labeled  Queensland  hemp,  which  was 
])repared  by  Dr.  Guilibyle,  who  states  that  the  plant  has  establishel 
itselt*  iu  Mclbouiuc,  and  is  of  very  quick  growth,  seeding  freely.  He 
regards  the  liber  as  suitable  for  hne  paper,  and  ibr  the  manufacture  of 
cordage. 

The  sample. of  "  &'.  rhomhifolia^  is  very  white  and  lustrous,  the  flla* 
ments  fine  and  even ;  in  a  portion  of  the  sample  the  ribbon-like  duaao- 
ter  of  the  bark  is  retained,  filled  with  delicate  indentations,  giving  it  a 
lace-like  ap])earance.  These  ribbons  of  fiber  break  easily,  but  a  twurfwd 
cord  of  the  finer  prepared  fiber,  the  size  of  cotton  wrapping-twine  of  the 
shoxjs,  broke  only  after  repeated  trials  with  the  hands.  The  fiber  was 
prepared  by  Alexander  McPherson.  This  speciea  grows  in  Indiav  and 
the  bark  yields  ^^  abundance  of  very  delicate  fiax-Uke  fibers",  which  Dr. 
Boxburgb  thought  might  be  advantageously  used  for  many  purposes. 
Forbes  Watson,  iu  the  Desciiptive  Catalogue  of  the  East  Indian  Depart- 
ment, International  Exhibition,  1862,  pronounces  the  fiber  similar  to  jute 
in  appearance,  '^  but  considered  to  be  intrinsically  so  superior  that  it  is 
worth  from  £5  to  £G  more  per  ton,  and  he  places  it  next  that  fiber''  in 
order  to  attract  to  it  the  attention  which  it  deserves. 

Experiments  with  the  fiber  of  8.  rhombifolia  demonstrated  the  flMSt 
that  a  cord  one-half  inch  in  circumference  would  sustain  a  weight  of 
400  x)ounds.  In  8]>eaking  of  Dr.  Roxburgh's  specimens,  Boyle  says  ''the 
fibers  are  from  4  to  5  fe^t  in  length,  and  display  a  fine,  soft,  and  silky 
fiber,  as  well  adai>ted  for  spinning  as  jute,  butr  infinitely  superior.''  The 
specimens  of  Queensland  hemp  in  the  department  collection  are  veiy 
well  pre])are(I,  and  quite  strong;  the  fil>er,  in  color,  is  grayish-white. 
The  Victorian  sample,  while  strong,  is  dark  colored,  and  has  been  poorly 
cleaned. 

S,  periplocifolia,  a  native  of  the  Malay  Islands,  furnishes  a  serviceable 
^ber,  and  S.  tiliafolia  is  cultivated  by  the  Chinese  for  its  fiber,  which 
liey  consider  superior  to  hemp.  The  Chinese  name  for  the  plant  jf 
f<'mg  ma, 

Irena  lohata, — Urena  is  another  genus  of  Malvaceae,  consisting  of  a 
ov  extremely  variable  species  extensively  distributed  over  the  tropica 
•  "both  hemispheres. 

"ber  of  U,  lohata  was  received  from  Brassil  (Exhibition,  1876),  where 

'Tiown  as  Ouaxima.    The  fiber  is  extracted  readily,  and  makes  very 

>tr«,^^  cordage.     It  also  takes  color  well,  and  the  dyes  are  lasting.    In 

Tidia,  where  the  species  also  abounds,  it  is  called  Buiv-ochrOj  and  pro- 

'»icos  a  strong  fiber,  "a  tolerably  fine  substitute  for  hemp,"  though  an 

;nglish  a"*^^**'^^"^  r'^»jr.»rfis   iiofiKn   ai.  leaxcr  rcsembliugjute  tluui  61001 
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:be  Gu4ix\ma  of  Brazil  with  good  results.  Two  finely-prepared 
es  were  reiteived ;  the  fiber  is  ligUt  in  color,  the  filaments  qaite 
v-en,  smd  strong,  and  might  be  spun.  It  resembles  finely-bleached 
lens  of  hemp  rather  than  either  tiax  or  jute,  A  piece  of  twine 
d  by  hand  to  about  the  size  of  pack  thi*ead  I  was  unable  to  break 
he  lingers, 

na  sinuafa^  another  species,  Royle  mentions  as  common  in  most 
of  India,  producing  good  fiber.    This  species  is  also  represented 
coIle<'tion  of  the  department  (Smithsonian  Institution,  1869). 
unaria  Patergonii. — Norfolk  Cowit<^;h  Tree. — ^This  beautiful  shrubby 
indigenous  in  Queensland  and  Norfolk  Island,  and  is  closely  re- 

0  Bibiscns,  The  fiber  sample  was  prepared  by  Dr.  Guilfoy  le  (Victoria 
ition,  187(>),  who  accompanies  it  with  a  statement  that  it  is  suitable 
nufaeturiiig  pai>er  of  a  superior  quality,  samples  of  which  were  also 
iteil,  and  lor  ropes,  strong  cordage,  fine  matting,  and  basket  work. 
l>er  is  tine,  strong,  and  glossy,  although  the  specimen  can  hardly 

1  to  compare  with  Sida  rhombi/olia  in  anyone  of  these  particulars. 
typunn  herhaceum. — ^Cotton. — This  most  important  of  all  fibcff 
.  also  belongs  to  the  Malvacea,  There  are  several  distinct  species, 
herbaceum,  arhorenm^  nandwicense^  tditenxe  hirsutum,  harbadense^  re- 
m,  &i\,  and  many  different  varieties.  The  tii*st-named  species  is 
illy  aori'pted  as  the  species  most  ccmnnonJy  cultivated  in  the 
1  States  ami  North  America.  The  origin  of  the  ox)tton-plant  is  a 
on  not  easi!  '^ottled,  as  cotton  has  been  gi*own  in  many  countries 
in  exce(Mliii     »  n^mote  }>eriod.     It  is  i)robable  that  a  plant  numb^- 

niany  sperirs  is  indigenous  in  diflerent  localities,  though  Khind 
that  it  may  j>Mssibly  have  <;ome  from  Persia  originally,  then  crossed 
Cgypt,  thence  to  Asia  Minor  and  the  Indian  Archipelago.  M. 
nlin,  curator  of  the  Industrial  Museum  of  Ghent,  in  his  ^^N'atnen- 
?  i^fielle  de  Fibres  Te.rtiles^^  gives  the  origin  of  the  several  species 
I,  crediting  at  lea^t  two  to  North  America,  G.  barbadense  from  tjie 
Indies,  and  G.  hirsutum  from  Mexico.  G,  herbaceum  he  regards  as 
ally  an  East  Indian  species.  These  are  points,  however,  upon  which 
rities  difi'or  wid(»ly,  and  therefore  we  are  left  only  to  conjecture. 
A.ral)i(,'  name  is  (iotn,  Kotan.  or  Kutn.  In  Persia  it  is  callexl  Pembehj 
mbeh.  It  is  known  as  Cay  Uavngm  China,  and  TTafto  ikor  Watta 
1  Japan.  In  Bengal  it  is  Kobung;  in  Siam  Tonfai^  while  its  Tahiti 
is  VaraL  The  anj'ient  I^Iexican  name  for  the  plant  was  Yekcax- 
L    Thtv<t»  are  a  few  of  its  many  native  names,  the  long  list  that 

bo  ^ivcn  showing  how  universally  the  plant  is  in  cultivation. 
(•her  states  that  cotton  was  first  cultivate<l  in  the  United  States  as 
>erini«'nt  in  IfJiil,  and  that  it  is  a  native  of  tropical  America.  Ac- 
g  to  I'rest'otr.  in  the  '-Conquest  of  Mexico,"  the  Spaniards  found 
that  eonnti y.  and  it  is  also  allinned  that  the  ancient  Mexicans 
3  con  (in  garments  stained  with  the  most  vivid  and  brilliant 
.  an  art  jaaetii'ed  by  the  Aztecs,  but  now  entirely  lost."  There  are 
s  ti)at  cotton  was  eultiv. u«^d  in  South  Carolina  as  early  as  1666, 
li  it  (iocs  not  srrm  to  have  iM-i.-onie  a  matter  of  exjwrt  for  nearly  a 
•y  at*«i.  Ir  is  recorded  that  *^7  bags ^  were  exported  in  1748. 
rsr  ini)*!))  t:i:ioii  of  raw  eotton  into  Engliind  from  the  East  Indies 
I  17l»>.  Alilioiiuii  roilon  has  been  cultivated  in  China  for  over 
N't  a  I. s  larMJ  ]Mnia]w  lor  a  lonscer  ])eriod),  its  intro<luction  into  Japan 
«uni»rirali\i.l\  riMrnt  date,  it  having  ImH'U  brought  fmni  the  Tirst- 
I  coiiiitrv  lul\\^'♦•^l  ir>.VS  and  1570,  A.  I>.  i'otfon  is  cultivated  to 
»xt»i»l  \v  SiHMiiriM  1  In  rope,  and  foiinerly  Italy  i»ro<  I  need  \ast  qnau- 

hut  riir  i:idu.>ii\  has  livvindlcil  to  ahno.st  nothing. 

33  Aa 
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To  retam  to  oar  ovn  oonntrj.  On«  tamidied  yeus  Hgo,  befine  tlta 
iDvention  of  the  cottoo-giTi,  Then  the  crop  yrM  Boaroely  mon  thin  n 
experimental  product,  more  curious  than  nsefiilf  theiaze  adaptation  fl( 
soil  and  climate  of  tlie  GaioliQas  and  Geor^a  to  the  growth  Of  Qus nt 
aable  textile  was  clearly  demonstrated.  The  more  westera  SttttMof  tke 
cotton  belt  were  little  known,  yet  generally  believed  to  be  alao  niitablt 
to  its  production.  So  difiicult  and  slow  were  the  rode  proceBBCa  em- 
ployed for  separating  the  seed  from  the  lint  that  it  was  only  grown  fia 
snpplyof  clotiiing  of  domestic  manufacture  for  the  poorer  c]ameB,1]iou{li 
it«  cultivation  had  been  commenced  a  century  and  a  half  before,  for  "cot- 
ton wool "  of  native  growth  was  quoted  in  1621  at  M.  per  pound.  Cw- 
roll  mentions  tho  growth  of  cotton  in  South  Carolina  in  1666.  In  1731 
oottou  seed  sent  from  England  was  planted  in  Georgia,  as  a  great  in- 
tereiit  was  felt  in  the  mother  country  in  the  cotton  ^:perimeat.  In 
1742  a  French  planter  in  Louisiana,  ]kl.  Dubreuil,  invented  a  maohine, 
a  rude  ooutLivuuce  siuiilar  to  the  ancient  India  mill,  which  worked bf 
band,  consisted  of  two  fluted  rollers,  revolving  nearly  in  oontwt, 
through  which  the  lint  was  drawn,  while  the  seeds,  too  large  to  piu 
through  the  opening,  wtTD  left  behind.  Another  invention  is  credited  to 
M.  Crvbs,  of  I'lorida.  ^eil  Iter  of  these  prepared  the  fiber  f(»  nBa,iad 
another  conti'iviuu'u  was  employed,  a  bow,  with  a  combination  of  string!, 
which  weiv  ^itruck  by  a  wooden  mallet  as  the  implement  was  plaoed  ia 
contact  with  a  heiip  of  cotton,  opening  the  kiiots  of  fiber  by  its  vibi^ 
tions,  shaking  out  diit  and  dust,  and  raising  it  to  a  downy  fleeoe.  And 
this  "  (iborgia  l)uwe<l  cxittoii "  began  to  bo  quoted  in  trade  lists  of  liv- 
er]>ool,  as  tliu  siiudl  surplus  gradually  sought  a  foreign  markets 

The  inveuljon  uf  Eli  ^Vllitney,  in  1703,  was  sufGciently  early,  utha 
first  steam-engine  Ibr  a  i»tton-mi]l  was  not  made  till  1785,  and  up  to 
18f>0  the  number  in  use  was  only  32,  of  43U  horse-power.  Exportation 
fri>!ii  ttiio  cuniilr.v  had  eomuieuceil,  liSt),316  pounds  being  shipped  in 
i;yi,  li'ss  iu  the  rolldwiiig  year,  but  in  ITIW  the  shipments  were  437,600 
pouu'lrt,  and  in  ITy-l  Tliey  readied  l,mn,7liO  pounds  from  the  impetni 
given  by  W  liituuy'H  ;;iii.  Tlie  IJgurcd  jiiitiped  to  six  millions  the  follow- 
ing year,  and  lo  iiiue  in  liio  closing  year  of  the  eighteenth  centmy. 
Then  the  advance  w  is  lapid,  fntni  IT.IHW.ddO  iiounds  in  ISOO  to  93,000,000 
in  ItSUi,  ::nd  liJ7,ii(i<i,i>tii)  in  liJL*il.  Ti:t«  xilidul  records  of  British  imp(vtt 
show  that  the  largest  inipoitation  Irom  th«  United  States  was  in  18W, 
when  it  reached  l,l!.'i.iii(U,OllU  pounds,  and  the  largest  proportion  Qt 
total  iuii»nts  was  in  1^4:"),  or  6!i..S  iier  ceut  The  proportion  fell  to  1  per 
cent,  iu  l.SfiJ,  when  (he  little  that  wsis  grown  was  under  the  embargo  of 
civil  war,  but  bus  ri.seu  since  witli  astonishiug  rapidity  until  more  ti*"*" 
three-fonrtlis  of  the  UriliKh  c<>nt4uni])tiou  is  lurnlshtHt  by  this  ooaiftif. 
Without  giving  in  dctiiii  ihXi  wonderful  industrial  history,  the  progreH 
of  cxportulion  uniy  be  seen  at  a  glance  iu  tho  i'ollowiug  figures: 
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If  the  mannfaotare  of  oottoa  hii  haA  a  rapid  development  In  Great 
Britain,  more  than  doubling  its  consumption  of  material  in  forty  years^ 
thsit  of  the  United  States  has  increased  in  large  proportion,  as  the  fol- 
lowing statement  shows : 
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1.690,159 
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It  was  popularly  held  in  the  South,  as  late  as  a  dozen  years  ago,  that 
this  country  could  never  again  produce  a  crop  of  3,000,000  bales,  yet  it 
has  twice  exceeded  6,000,000  bales,  and  the  last  three  crops  have  sur- 
passed in  weight  the  largest  ever  grown  prior  to  1860.  The  require- 
ments of  cotton  manufacture  are  steadily  increasing,  and  can  be  easily 
met  by  the  prodifotion  of  this  country,  even  though  10,000,000  instead 
of  6,000,000  bales  should  be  needed.  Probably  not  more  than  13,000,000 
acres  are  occupied  in  this  culture,  or  7  per  cent  of  the  area  of  the  State 
of  Texas.  Cue-tenth  of  the  number  of  counties  in  which  this  textile  is 
grown  at  all  now  produces  nearly  half  of  the  crop,  and  only  a  compara- 
tively small  portion  of  the  area  of  these  counties  is  under  cotton  culture. 
The  aTera<:^e  yield  rarely  reachoa  190  pounds  per  acre,  and  could  easily 
be  doubled.  For  every  bale  of  cotton  there  is  nearly  a  half  ton  of  seed, 
and  nearly  2,000,000  tons  of  seed  are  now  wasted,  for  its  partial  use  as 
a  fertilizer  is  little  better  than  waste,  in  view  of  the  fact  that  20,000,000 
of  sheep  mip:ht  be  annually  fed  with  the  unutilized  seed,  and  the  inex- 
pensive green-feeding  that  would  be  required  to  supplement  it.  The 
cotton  States  can  supply  Europe  with  mutton  and  cotton  from  the  same 
fields,  and  diminish  rather  than  increase  the  area  now  required  for  the 
fiber  alone. 

The  increasing  use  of  labor-saving  implements  is  cheapening  the  cost 
of  ])roduction ;  the  judicious  use  of  fertilizers,  especially  in  composts 
with  the  w^aste  material  of  the  farm,  tends  to  the  same  end  by  swelling 
the  rate  of  yield.  Both  of  these  ameliorations  act  as  an  inducement  to 
enlarge  the  propoi-tion  of  white  labor,  which  now  produces  nearly  half 
the  cotton  crof),  and  in  the  country  west  of  the  Mississippi  decidedly 
more  than  is  giown  by  black  labor.  This  fact  illustrates  the  oi)ening  of 
a  mine  of  productive  power  and  ultimate  industrial  wealth.      * 

Another  source  of  Southern  wealth  to  be  garnered  in  the  future  (and 
in  the  near  future  if  i)resent  advantages  are  improved)  exists  in  cotton 
nuuiiifactiire.  Already  is  begun  the  profitable  manufacture  of  yams  on 
the  plantiJtion  or  in  little  neighborhoods  of  ** ten-bale  men,^  by  the 
Clenieiit  attaehinent  or  similar  process,  by  which  cards  are  attached  to 
a  j^in.  and  billing,  hauling,  commissions,  long  freightage,  and  opening 
and  picking  tlie  liber  at  the  factory  are  all  dispensed  with.  Already 
facMnirs  that  arc  produeing  cottons  both  coai^e  and  fine  are  paying 
dividinds  tliot  woiihl  delight  the  Northern  or  European  manufacturer. 
iSoou  tli(»  yield  will  reach  G,0(.K),000  luiles.  Let  the  cotton  States  con- 
811  JiK*  L%oo(M;0O,  the  Northern  States  an  equal  amount,  and  thQ  European 
«;onij>etiti?)n  lor  the  remainder  will  insure  prices  that  will  be  steadily 
remunerative,  while  the  proceeds  will  become  accumulated  capital  in- 
stead of  funds  compulsonly  employed  in  lifting  annually  recurring 
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mortgages.  Lal)or,  now  unemployed  and  sadly  needing  its  wages  for  the 
social  and  material  advancement  of  a  large  class,  will  find  steady  and 
remunerative  engagement,  new  industries  will  be  introduced,  education 
advanced,  social  order  improved,  home  comforts  increased,  and  peaee 
and  plenty  will  smile  as  never  before  upon  a  sunny  land. 

The  mode  of  cultivation  and  preparation  of  so  well  known  a  fiber  in 
our  own  country  can  hardly  claim  a  place  in  a  brief  and  condensed  re- 
port upon  fibers  in  general,  though  its  microscopic  features  may  be  of 
interest.  Examined  longitudinally,  cotton  fibers  appear  in  the  form  of 
ribbons,  either  flat  or  twisted  spirally,  corkscrew  fashion,  and  are  easily 
detected  when  mixed  with  other  fibers.  Upon  the  margins  of  these 
ribbons  swellings  are  observed,  somewhat  a49  though  the  edges  were 
rolled  over,  and  these  margins — narrow  in  comparison  to  the  width  of 
the  ribbon — indicate  that  the  walls  of  the  fiber  the  thickness  of  which 
they  represent  are  slight  Creases  are  sometimes  obsorvable  in  the 
walls  either  ])arallel  to  the  axis  of  the  fiber,  in  an  oblique  direction,  or 
undulated,  which  may  be  taken  for  slits  or  breaks,  but  close  examina- 
tion reveals  that  their  edges  are  not  sharp  and  clear  like  the  fissures  rf 
flax  fiber.  The  ends  are  generally  large  and  round.  Viewed  trans- 
versely, the  fiber  is  veiy  characteristic.  The  filaments  are  always  isola- 
ted, never  grouped  or  joined  together,  and  in  form  are  round,  oval,  or 
elongated,  often  folding  upon  themseves  at  the  ends,  giving  a  kidn^ 
shaped  ap])earance,  while  others  are  convoluted  into  forms  resembling 
the  letter  S.  The  interior  cavity,  seen  in  the  form  of  a  line,  t^dces  tie 
same  shape  as  that  of  the  fiber,  when  viewed  in  cross  section. 

The  museum  collection  is  quite  large.    The  series  commenced  in 
1864-'C5  with  specimens  gathered  from  various  localities  at  home  and 
abroad,  and  in  a  few  years  embraced  the  principal  varieties  grown  at  the 
time.    The  samples  were  quite  small,  however,  with  some  exceptions, 
and  in  1S75,  when  it  was  determined  that  the  museum  should  be  repre- 
sented at  the  Exhibition,  a  larger  and  more  complete  collection  was 
made  by  direct  appeal  to  cotton  growers  throughout  the  country.    This 
collection  was  returned  to  the  department  at  the  close  of  the  E^ibition 
in  Philadelphia,  and  now  forms  the  principal  exhibit  in  the  cotton  col- 
lection of  the  department.    It  includes  favorite  varieties,  among  irtiich 
may  be  mentioned  Egyptian,  Dickson,  Improved  Peeler,  Tumel  maki, 
Goosey,  Ilurlong  moina,  Hunt  seed,  Old  Petit  Gulf,  Texa^  Prolific, 
Texas  Wool,  McShawn  (the  last  name<l  from  a  $1,500  prize  bale,  Sunt 
Louis  fair,  and  grown  at  Kienzi,  Miss.),  Improved  Kemessis,  Zippora, 
&c.    The  seed  of  tlie  diflTerent  varieties  also  accomi:)anios  them.    These 
samples  are  followed  by  a  complete  series  illustrating  the  (American) 
manufagturo  of  cotton  goods  in  10  stages  or  processes,  with  samples  ol 
the  various  labrirs  lor  which  cotton  is  employed. 

Among  the  Ibreign  Ram])les,  a  series  of  over  forty  specimens  exhibits 
the  sources  of  the  cotton  supply  of  Great  Britain  during  the  late  war, 
with  species  attached.  Other  liner  specimens  of  fomgn  cottons  have 
been  received  from  time  to  time  from  Asia  and  the  South  Sea  Islands 
including  trees  cotton  linl,  nankeen,  and  oHkt  t'urions  fonna.  Tlie  larg:- 
'St  series  of  foreign  cottons  was  jwlded  in  1S7(>,  at  the  close  of  the  Ex- 
Jiibition,  and  onibra<*('s  iibor  from  the  various  cotton -growing  seotions  of 
ii(»  woil<l.  Tlie  jnost  extensive  donat  i<m  was  a  pair  of  large  cases  fille<i 
v'ith  specinuns  ol*  rotlon  and  cotton  nianufarJure  fnun  the  imperial 

•  ills  in  riapan,  of  wiiieli  llirre  arc  two  (l(K*at<Ml  near  the  cities  of  Tokio 

'd Osaka),  wiiJ'*h  an^  provided  wil h  foreii^n  rnaeliinery.    Tho.se  sampleA 
.,j/» ,..,...  .,^„    .'.11,1 4.otrnii  ill  all  processes  of  inanulat^'tuiv,  with  yarns 
»'•"'    •    -if       'u»  T.uuii   Ml' dyeing.    Eg>x>t  x>resentod  a  col- 
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lection  of  over  400  samples.  From  some  of  the  Australian  colonies  rep- 
resentative collections  were  received,  as  also  from  the  Fiji  Islands  and 
islands  of  the  South  Pacitic  Bussia  is  represented  by  samples  from 
Turkestan.  Spaiu  presented  a  few  samples,  and  the  Portuguese  collec- 
tion is  quite  full.  The  South  American  cottons  are  from  Brazil,  Peru, 
Chili,  Argentine  Kepublic,  and  Venezuela,  and  include  a  number  of  sam- 
ples of  nankeen  or  red  cotton.  From  Mexico,  "  where  cotton  is  one  of 
the  most  natural  and  successful  growths,''  samples  were  received  a«  pro- 
duced in  nine  states.  The  Mexican  cotton  is  consumed  at  home.  These 
extensive  collections  with  the  fine  series  of  home  production  forms  one 
of  the  most  complete  and  valuable  collections  that  could  be  well  gotten 
together. 

3.--STEECTJLIACEJB. 

This  is  a  large  family  of  tropical  South  African  or  Australian  shrubs, 
trees,  or  herbs,  many  of  them  furnishing  fiber  having  somewhat  the  ap- 
pearance of  malvaceous  fiber.  The  specimens  included  in  our  list  are 
all  from  trees,  natives  of  Australia. 

Sterculia  acerifolia. — The  Flame  Tree. — Nearly  all  the  species  of  this 
genus  are  trees,  many  of  them  of  large  size,  and  most  abundant  in  Asia 
and  the  Asiatic  islands.  They  are  also  found  sparingly  in  America, 
Africa,  and  Australia,  and  for  the  most  part  inhabit  tropical  countries. 
The  inner  bark  of  the  sterculias  is  composed  of  tough  fiber  which  is  not 
affected  by  wet. 

S,  acerifolia  is  a  native  of  New  South  Wales,  and  is  a  lofty  tree.  Dr. 
Gruilfoyle  states  that  the  bark  is  fully  two  inches  thick  when  the  tree  is 
full  grown,  and  furnishes  bast  of  a  most  beautiful  lace-like  texture. 
The  fiber  is  very  simply  prepared  by  steeping,  and  is  suitable  for  cord- 
age and  nets,  ropes,  mats,  baskets,  &c.,  and  is  useful  as  a  paper  mate- 
rial. The  tow  is  of  a  very  elastic  nature,  and  is  suitable  for  upholstering 
purposes,  such  as  stuffing  mattresses  or  pillows.  The  specimens  were 
received  from  Victoria  (Exhibition,  1876),  and  were  prepared  by  Dr. 
Guilfoyle. 

iSterculia  diversifolia, — ^The  Victorian  Bottle  Tree. — ^This  species  is  a 
Dative  of  Victoria,  and  is  a  stout,  glabrous  tree,  having  a  peculiar  bot- 
tle-shaped trunk.  The  bast  is  similar  to  that  of  S.  acerifolia^  but  coarser 
i  n  texture.  Tbe  fi  ber  is  suitable  for  coarse  ropes  and  cordage.  It  would 
also  make  tine  matting,  and  could  be  used  as  a  x)aper  material.  I^m 
Dr.  Guilfoyle,  Victorian  collection. 

Sterculia  rupestris. — The  Queensland  Bottle  Tree. — ^A  native  of 
Queensland,  where  the  tree  attains  a  considerable  height,  and  has  an 
Buormous  bottle-shaped  trunk,  from  which  it  derives  its  name.  Its  bark 
is  thick  and  strong,  and  can  be  used  for  the  same  purposes  as  the  other 
species.    Dr.  Gui&oyle,  Victorian  collection. 

Sterculia  lurida. — "  Sycamore  "  of  the  Colonists. — ^This  species  is  a 
native  of  New  South  Wales.  The  tree  is  of  large  size^  resembling 
acerifolia  in  a])pearance.  "Its  bark  is  a  valuable  fiber-yielding  mate- 
rial." In  New  South  Wales  it  is  made  up  into  a  variety  of  fancy  arti- 
cjles  by  the  colonists.  The  fiber  is  the  inner  bark  of  the  tree,  and  when 
freshly  strii)ped  has  a  lace-like  character  which  adapts  it  for  fancy  work. 
Dr.  Guilfoyle,  Victorian  collection. 

Sterculia  foctida. — This  species,  a  native  of  New  South  Wales,  is  also 
indigenous  in  the  East  Indies  and  the  Malayan  Peninsula.  The  fiber  is 
similar  to  the  preceding,  and  is  manufEkctured  into  mats,  bags,  cordage, 
and  pai)er.  S,  quadrifida  is  another  New  South  Wales  species,  also  rep- 
resented iu  Dr.  Guilfoyle'S  collection.    Sterculia  villosa  is  a  native  of 
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India^  and  i.s  cnlled  OarlaL  Bopcs  are  made  from  it.  med  in  depStfS 
linntuii^.  lii  Uoa  an«i  Cauara  capital  bags  are  made  oy  soaking  kgl  of 
the  trunk  or  lur^i;  branches  for  a  lew  days  in  vater,  and  then  fitrippiDg 
off  the  bark  entire  and  sewing  np  the  bottom. 

Itoyle  states  that  Ihis  tree  is  very  common  in  India,  and  the  rope  is 
made  most  readily.  The  bark,  or  rather  all  the  layers,  can  be  stripped 
from  the  bottom  to  the  top  of  the  tree  with  the  greatest  facility,  and 
fine,  pliable  rope  is  made  from  the  inner  layers,  while  tlie  outer  ones 
yield  a  coarser  rope,  which  is  strong  and  durable  and  little  injured I9 
water. 

Compared  with  jute,  according  to  Dr.  Roxburgh's  experiments,  ster- 
culia  liber  (aS*.  villosa)  stood  a  strain  of  53  pounds,  against  68  poondsfioi 
jute,  Corchoni^  oJitorhis — C,  capsulari^  sustaining  one  pound  less.  & 
6iittata  is  used  on  the  Malabar  coast  for  the  manufacture  of  clothing. 

riafjianthiis  hcudinas. —Tha  Eibbon  Tree.— The  species  of  this  small 
genus  are  confined  to  South  Australia,  Tasmania^  and  "Sew  Zealand. 
The  species  named  is  a  graceful  tree,  attaining  a  height  of  70  to  80  feet 
Dr.  Guilfoyle  states  that  the  tree  is  frequently  called  the  "I^ce  Baik 
Tree."  Its  bark  is  of  a  beautiful  lace-like  texture,  tearing  into  shieds 
with  the  greatest  ease,  but  flexible  and  strong.  The  tree  is  caJled  AJ» 
roa  by  the  Xew  Zealanders,  who  extract  a  fibrous  material  firom  theyooDg 
branches,  known  as  New  Zealand  cotton,  which  is  not  only  fine  bat  ex- 
ceedingly strong,  though  resembling  flax  or  hemp  rather  than  cotton. 
The  fiber  of  the  Iwibbou  Tree  is  utilized  in  the  manufacture  of  fishing  lines 
and  netfl,  and  to  some  extent  cordage  and  paper.  Hie  fiber  of  this  and 
tiie  following  species  was  received  from  the  Yictorian  collection  (Ex* 
hibition,  1870)  and  was  prepared  by  Df.  Guilfoyle. 

Plngianthus  pulcliellns. — ^This  specieiS  is  indigenous  to  Victoria^  where 
it  is  found  growing  extensively  on  margins  of  creeks  and  rivers,  in  the 
form  of  a  tall  shrubby  tree.  It  yields  a  fine  strong  fiber  sometimes 
called  Yictoiian  liemp,  which  is  considered  suitable  for  whip-coid|  fish- 
ing-lines, nctp,  fine  matting,  and  paper, 

Ocliroma  Ingopuit, — Cork  Wood  Tree. — ^A  sample  of  fiber  from  this 
plant  was  roocivcd  from  the  West  Indies  through  the  Smitlisonian  hi- 
fltitution  (l.S(»r»).  The  tree  producing  it  is  the  well-known  Cork  Wood  of 
Jamaicri.  It  (rrovrs  to  the  hei*rht  of  40  feet,  and  is  found  exceedingllf 
common  in  iho  Wc.-^^t  Indies  and  Central  America,  particularly  on  Sie 
coast.  It  is  called  Balsa.  On  acconnt  of  its  light  and  spongy  wood,  it 
is  used  quite  extensively  for  rafts  and  for  floats  of  fishing-nets. 

Tlic  filv'r  is  an  ocher-rod  in  color,  is  very  coarse,  and  of  little  strength, 
tliou^^li  it  ini'xlit;  if  easily  obtained,  be  useful  for  mattings  and  cordage 
requirirj.c:  Utile  i^traiu.  Its  imit  or  pod  produces  a  silk  cotton  simi& 
to  Jjomoax.  wijioli  is  used  for  npliolstcring  purposes.  In  Venezuela  this 
substance  i^  sometimes  used  ibr  stuffing,  but  is  regarded  as  of  little 
value,  the  fiber  being  short  and  so  smooth  and  round  (like  AMclepiai 
down)  tli.i!  il  will  not  felt. 

Kk'inliojhi  hospita, — This  specimen  i.s  similar  in  appearance  to  Ochnnna^ 
and  of  .'^o  s!i;r]M  tenacity  that  it  can  only  l>e  mentioned  m  fibrous  mate- 
rial. Tlic  Si  ■^•••irs  is  a  l(»w  branching  tree,  a  native  of  the  Malay  Archi- 
pelago, ext<'i)Jiin.T  eas:^\.'l^;l  to  the  Solomon  Isles.  It-s  bruised  leaves 
are  said  to  oxliale  a  ptTiUmo  similar  to  that  of  the  violet.  The  genus 
consists  r,f  but  tlie  one  fc;])v'(!les.  (SiK^cimen  received  Smithsonian  Institu- 
tion 180:).) 

Bomhax  (species).—"  Silk  Cottons.''— There  is  quite  a  large  series  of 
silk  cottons  upon  exhibition  in  the  museum,  principally  &om  Sonth 
America,  the  oldest  samples  having  been  collected  by  Lientenants  Hem- 


▼EGETABLE  FlfiERS.  519 

ion  and  Gibbon  when  exploring  the  Valley  of  the  Amazon,  and  the 
more  recent  obtained  from  various  countries  in  South  America  repre- 
sented at  the  Philadelphia  Exhibition.  The  "  fiber"  is  soft  and  floccu- 
lent,  like  thistle-down,  and  is  formed  in  a  pod  somewhat  similar  to  that 
3f  Asclepia^.  The  filaments  are  short,  straight,  and  smooth,  and  have  no 
Belting  properties  whatever ;  nevertheless,  the  fiber  has  been  spun  and 
woven  in  India,  experimentally,  a  very  good  coverlet  having  been  made 
3ut  of  it.  It  has  also  been  macie  into  cloth,  but  nothing  could  be  done 
writh  it  upon  cotton-spinning  machinery,  from  the  shortness  of  its  staple 

id  its  great  elasticity.  In  Brazil  and  the  Argentine  Republic  it  is 
ased  for  upholstering  purposes.  Royle  suggests  that  it  might  be  con- 
certed into  half-stuff  for  paper- making,  or  perhaps  used  in  the  manuf^ 
bure  of  gun-cotton. 

The  species  of  Bombax^  of  which  there  are  about  a  dozen,  are  soft 
jfooded  trees  confined  to  the  tropical  portions  of  the  American  conti- 
aent.  The  fruit  is  a  large  woody  capsule,  containing  numerious  seeds 
arranged  in  five  colls,  each  seed  being  surrounded  by  a  quantity  of  soft 
rilk-like  hairs.  WTien  ripe  the  pod  bursts  into  five  sections,  and  the 
seeds  are  carried  away  by  the  winds. 

Bombax  mnnguha  is  found  on  the  Amazon,  and  is  a  tree  of  80  to  100 
feet  in  height,  while -B.pw6e«ce«^,  called  ^mftfr«««te,  found  in  the  province 
)f  Minas  Peraes,  attains  a  height  of  25  to  30  feet.  It  is  worthy  of  note 
ihat  the  last-named  species  has  a  tough,  fibrous  bark,  which  yields  quite 
I  strong  fiber  resembling  jute  in  color,  which  is  very  useful  for  making 
•opes  and  cordage.  In  a  small  "  Catalogue  of  the  Products  of  Brazilian 
Forests,^  by  Jor6  de  Saldaiiha  da  Jama  (Exhibition,  1876),  it  is  stated 
Jiat  the  bark  of  the  trunk  of  B.  munguha  furnishes  fibrous  material  for 
!oarse  rope,  as  well  as  vegetable  silk  from  its  pods.  Ghlorisa  speciosa 
md  Eriodendron  iamahuma  are  also  mentioned  as  producing  vegetable 
jilk.  The  last  named  is  ''the  largest  tree  of  the  Amazon,  and  the  fruit 
contains  a  silk  much  sought  for  mattresses." 

Commersoyiia  Fraseri, — "  Tye  plant"  of  Australia. — The  plant  produc- 
ng  this  bark  fiber  is  a  native  of  Victoria.  It  is  a  tall  shrub  or  small 
Tee,  and  abounds  on  the  banks  of  rivers  and  creeks.  The  bark  is  used 
jxtensivoly  by  the  settlers  as  a  tying  material.  It  yields  a  fine  fiber  suit- 
ible  for  matting  and  cordage,  and  a  good  quality  of  paper  could  doubtless 
)e  made  from  it.  The  specimen  was  obtained  from  the  Victorian  collec- 
ion  (Exhibition,  1876),  and  was  prepared  by  Dr.  Guilfoyle.  The  fiber  is 
luite  dark,  due  probably  to  insufficent  bleaching,  but  is  strong  and  not 
rery  brittle  j  aiul,  although  the  filaments  are  stiff,  they  exhibit  under  the 
nagnifying  glass  a  \Qvy  fibrous  nature,  some  of  them  being  fine  and 
ustrous;  is  ijiforior  to  Hibiscus  fiber.  The  sample  measures  between 
\  and  3  feet  in  len;,^th. 

Commersonia  ecldnaia, — A  sample  of  this  fiber  was  secured  fipom  the 
^ew  South  Wales  Exhibit  (Exhibition,  1870),  labeled  *«  Brown  Kurra- 
ong,^  by  which  name  it  is  said  to  be  known  to  the  colonists.  The  name 
las  been  applied  by  other  authorities  to  (7.  flaUphylla.  "The  fiber  of  0. 
'•chhiafa  is  of  a  very  tenacious  nature,  and  is  preferred  to  all  others  by  the 
iborigines  for  makhig  nets.^  The  fiber  is  quite  dark,  and  does  not  ap- 
>ear  to  be  quite  as  strong  as  the  first-named  species  in  our  list. 

J)omhem  Xatalcnsis, — The  plant  is  a  native  of  Natal,  and  the  speci- 
nens  are  from  Victoria,  collection  of  Dr.  Guilfoyle  (Exhibition,  1876).  It 
brins  a  most  beautiful  flowering  shrub  or  small  tree,  of  quick  growth  in 
t^ietoria.  Its  fil)er  is  suitable  for  cordage  or  for  pai)er  stock.  The  plant 
)elongs  to  a  genus  of  African  shrubs,  abounding  in  Madagascar  and 
kiauritius,  and  extending  as  far  north  as  Abyssinia.    The  bark  of  D. 
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flatanifolia  is  used  in  Madajijascar  for  the  manufactiutj  of  roi)es,  twiM, 
&c.  Tiie  plants  of  tliis  genus  aio  cultivated  in  hot-bouses  for  theit 
beautiful  flowers.  Like  all  the  species  belou^iug  to  this  family,  tbe 
fiber  is  brownish  in  color,  though  lighter  than  "  Kuixajoiig,"  and,  jndgmg 
from  the  museum  samples,  is  a  little  stronger.  It  is  at  best,  howeva, 
a  very  coarse  liber  and  is  not  to  be  compared  with  mallow  fiber  of  the 
commonest  description,  neither  is  it  as  fibix)us  in  texture  as  OommerMm^ 
Possibly  a  better  x>i'epared  specimen  might  show  better  qualitiest 

4.^TlLIACE^. 

In  this  family  are  included  the  well-known  Linden  trees,  so  much  cul- 
tivated for  4«loriiment  in  public  parks  and  gardens,  Tilia  Americtu 
being  the  Ameiiei»^  representative,  while  T.  Ilurqpcea  abounds  in  En- 
rope,  and  furnishes  the  bast  for  Bussian  mats.  The  most  important 
fiber  plant  in  the  family,  howe\nsc^  is  the  jute  of  India.  The  genen 
Triumfetta^  Sparmanniaj  and  Muntingtih'^a^  also  represented. 

Tilia  Eumpcea.-~Lime^  Linden.— The  baSt  of  this  tree  is  much  emplc^ed 
in  Eussia  in  the  manufacture  of  an  exceedingly  coarse  kind  of  ropeftr 
making  the  matted  shoes  worn  by  the  peasantry,  and  also  for  the  maim* 
facture  of  the  mats  which  are  used  to  a  consider£^l)le  extent  by  fiurniton 
dealers  for  packing.  They  are  also  used  by  gard^i^rs  as  a  coveriDgtf 
protection  to  glass  frames.  For  the  larger  and  bett^feinds  of  mats,  tWM 
eight  to  sixteen  years  old  are  used,  which  are  cut  whenSbU  of  sap^  and 
the  bark  immediately  separated  from  trunk  and  branche^.  It  is  fhen 
stretched  upon  the  ground  to  dry,  two  or  more  strips  D^g  placed 
together.  When  required  for  use,  simi)le  soaking  in  water  sepil^teathe 
cortical  layers,  the  best  of  which  are  in  the  interior,  and  the  coarsefl*  ^^^ 
on  the  outside.  As  many  as  14,000,000  pieces  of  matting  have  biPoP''^ 
duced  in  Kussia  alone  in  a  single  year,  as  these  mats  are  a  cousidB'^l'^ 
article  of  export.  Their  manufacture  is  largely  confined  to  Kiff*,' 
Sweden,  however,  furnished  a  portion  of  mats  exported.  The  Swe'"" 
fishermen  use  the  inner  fiber  or  bast  for  the  manufacture  of  fishing-nt* 

A  Japanese  species,  T.  cordata^  is  much  esteemed  in  Japan  for  its  fiff 
or  bast,  wJjioh  is  used  for  strings  and  ropes,  and  sometimes  for  niakin. 
a  very  coarse  cloth.  An  imi)ortant  branch  of  industry  is  the  manufac 
ture  of  mosquito  nets,  the  bark  of  this  specis  being  used  for  the  purpose. 
The  wood  of  the  Linden  tree  is  white  and  soft  grained,  and  is  used  for 
Ciirving,  turning,  and  to  some  extent  for  the  manufacture  of  furniture, 
both  in  this  country  and  in  Europe.  In  our  own  country  it  is  known 
as  basssvood.  Jn  tliis  connection  it  may  be  mentioned  that  many  of  tlie 
Sterculiaceie  would  furnish  a  bast  that  would  form  an  excellent  substi- 
tute for  the  "  Russian"  in  the  manufacture  of  mats. 

CorcJwrus  capsularisy  Corchorus  olitorius. — Jute,  Jew's  Mallow. — ^Thia 
valuable  fiber,  which  of  late  years  is  attracting  so  much  attention  in  our 
own  country,  has  bi*en  cultivated  in  India  from  a  remote  period,  though 
the  knowlcil^e  of  it  as  an  article  of  commerce  dates  back  not  a  hundi'cd 
years  ago.  J  ute  is  t  he  i)roduct  of  two  very  distinct  plants,  l>oth  of  which 
are  common  in  almost  every  i)artof  India.  The  genus  Corchorus  in- 
cludes six  spooiesof  liber-producing  i)lanta,  as  capsulariSj  olitariuSjfuscuSj 
faHcicnlarh^  trihcuiaris,  and  denemangularis.  The  principal  point  of  dif- 
ference bovween  tiie  two  cultivjited  Jute  plants  is  in  the  seed-pod,  that 
o^  capsnlaris  beini^  ''sliort,  globular,  rou^li.and  wrinkled,"  while  that  of 
alitor iits  "  is;  elon^at(*d  (about  two  inches),  almost  cylindrical,  and  of  the 
thicknc-^s  oi'  a  (luill."  The  lirst-namod  Ki)ccies  is  generally  cultivated  in 
thec<  tiLjai  and  ensti^rn  districts,  where  the  other  species  are  rare.  Among 


VEGETABLE  FIBERS.  521 

the  many  varieties  of  jute  the  most  commou  are  known  by  the  names 
Uttariyaj  Deawal^  Desi^  Deora^*  Naraingcmjij  BakroMcUj  Bhatial^  &Cf 
valued  in  the  order  in  whioh  they  are  named. 

Jute  doubtless  takes  its  name  &om  the  Sanscrit,  as  the  words  jhont^ 
jhotj  andjhat  are  all  derived  irom  the  Sanscritist,  meaning  ^'to  be  en- 
tangled." One  form  of  the  root  is  ja^and  fix)m  it  are  produced  jata  and 
Stay  both  meaning  "  matted  hair.''  The  name  jitte  was  first  used  by  Dr. 
oxburgh.  The  Bengal  name  of  the  plant  is  Pat  or  Paat^  the  fiber  jut6, 
the  cloth  Tat  Chotee^  and  Megila,  The  Malays  call  the  plant  Rami  Tsjina^ 
and  the  Chinese  name  is  Oi-moa^  &c. 

As  to  the  geographical  distribution  of  jute,  C  capsularis  is  cultivated 
in  India  by  the  Malays  and  by  the  Chinese  to  a  limited  extent,  and  has 
been  introduced  into  the  United  States,  t  C  olitoriti^j  also  cultivated 
in  India,  has  been  naturalized  in  all  parts  of  the  tropics  |  as  far  north  as 
the  shores  of  the  Mediterranean.  It  is  also  grown  in  Egypt  and  Syria 
as  a  pot-herb ;  hence  the  name,  Jew's  Mallow. 

(7.  8iliquo8tis  is  a  species  indigenous  in  the  West  Indies  and  other  por- 
tions of  tropical  America.  The  negroes  are  said  to  use  the  twigs  for 
making  besoms,  but  it  is  not  regarded  as  a  fiber  plant.  The  genus  Cor- 
chorus  includes,  in  all,  some  forty  or  fifty  species  of  plants.  When  ex- 
amined longitudinally  with  the  microscope— 

The  fiber  has  the  appearance  of  compact  and  closely-united  bundles.  They  are  ex- 
ceedingly difficult  to  separate,  even  after  a  strong  alkaline  bath.  They  can.  howevery 
be  separated  into  cells  which  are  short,  strff,  and  pointed.  The  body  oi  the  fiber 
seems  to  be  bordered  with  two  brilliant  bands,  which  represent  the  thickness  of  the 
cell  walls,  which  is  ordinarily  slight  in  comparison  with  the  interior  cavity.  This 
character,  though  general  is  not  absolute.  The  surface  of  the  fiber  has  a  smooth  ap- 
pearance, thougn  the  profile  is  sometimes  notched  or  marked  with  deep  sinuosities, 
especially  noticeable  toward  the  ends,  which  grow  slender  in  a  more  abrupt  manner 
than  the  long  fiber  of  flax  and  hemp.  The  central  cavity  is  nearly  always  apparent, 
eyen  to  the  extremity  of  the  fibril. 

Viewed  transversely  with  a  power  of  300  diameters,  the  sections  of  the 
fibers  are  polygonal,  with  straight  sides  and  sharp  angles.  In  the  cen- 
ter of  each  polygon  there  is  a  round  or  oval  opening  with  smooth  edges. 
The  fibers  are  always  shown  to  be  gathered  in  compact  masses,  or  oS^n 
joined  closely  together.  Some  of  the  polygons  are  almost  triangular  in 
shape. 

Experiments  as  to  tenacity  are  recorded  as  follows:  Common  flax 
broke  with  a  strain  of  39  pounds;  jute  (0.  capsularis) j  67  pounds  and 
(C.olitorius)  68  pounds;  English  hemp,  105  pounds;  Agave  fiber,  110 
pounds ;  and  India  bow-string  hemp,  120  pounds.  These  experiments 
place  jute  between  flax  and  best  English  hemp  for  strength. 

The  collection  of  jute  in  the  museum  is  an  interesting  one.  A  few 
specimens  of  Americjan-grown  jute  fiber  are  exhibited,  as  showing  the 
result  of  experiment  in  this  country.  The  principal  series,  however,  was 
presented  to  the  dei)artment  by  the  Methuen  Jute  Manufacturing  Com- 
pany (of  Massachusetts)  and  illustrates  the  manufacture  of  the  fiber  in 

•  It  has  been  stated  that  **  in  the  Deora  districts  of  Furredpore  and  Backergunge  the 
plant  which  thrives  so  well  In  the  marshes  is  the  Deora  jutey  which  in  reality  is  only 
the  Maesta  (Hibiscus  cannahinus)." — Report  on  Cultivation  of  Jute  in  Bengal, 

tThe  seed  of  jute  has  boon  repeatedly  imported  and  distributed  by  the  Depart- 
ment of  Agriculture,  and  grown  experimentally,  with  a  fair  degree  of  snccess,  through- 
out the  cotton  States,  hut  has  failed  to  become  a  commercial  product  from  the  lack  of 


t  Specimens  of  jute  of  both  species  accompanied  the  Queensland  collection  of  fibers. 
presumably  oiown  in  that  country,  but,  as  it  is  not  so  stated  in  as  many  words,  I  will 
not  say  that  jute  has  been  introduced  into  Australia. 
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the  United  States,  from  forei^  material,  into  a  variety  of  coarse  aaH 
fine  fabrics.  Giiuiiy  and  baling;  stuff,  sackin*^,  burlaps,  crash,  carpeting;, 
&c.,  are  exliibitod,  Uj^^cthcr  Avitli  a  Bories  of  pi-epared  fiber  in  various 
stages.  The  most  bi'autifid  manufactures  ixom  this  textilei  however, 
are  a  series  of  jute  tapestry  Bami)les,  used  for  ornamental  piiri)0se8  in 
upholstering.  Some  of  those  are  of  remarkable  fineness,  and  are  dyed 
in  delicate  colors.  An  example  of  the  finer  specimens,  however,  with 
the  microscope,  revealed  the  fact  that  cotton  entered  largely  into  their 
composition,  i)articularly  where  veiy  delicate  patterns  had  been  intro- 
duced. A  liner  quality  of  burlap — as  regards  finish — ^is  now  extensively 
manufactured,  which,  after  filling  with  embroidery,  is  used  for  mateL 
This  kind  of  ^^  fancy  work"  is  especially  popular  with  the  ladies  at  the 
present  time. 

Triumfetta  semitriloha. — ^This  fiber  1;  ery  closely  resembles  jute  in  color, 
strength,  and  general  characteristics.  The  specimen  was  received  ficom 
the  Smithsonian  Institution  (1809),  without  data  other  than  the  name^ 
so  the  locality  cannot  be  given. 

The  plants  of  the  genus  are  both  numerous  and  widely  distributed, 
abounding  in  tropical  countiiiia  in  many  parts  of  the  world.  Fiber  iB 
obtained  from  both  T.  semiiriloha  and  T.  a^igulataythe  first  named fiound 
in  both  hemispheres,  while  the  latter  is  indigenous  to  Asia,  where  it 
abounds  in  the  tropica. 

Sparmannia  Africana, — Dr.  Guilfoyle,  who  prepared  this  sample  of 
fiber  says  that,  *' though  a  native  of  Africa,  the  plant  is  of  quick  growtii 
in  Victoria,  and  the  iiber,  which  is  produced  in  large  qnantitieS|  is  of  a 
veiy  fine  texture.  For  many  puriioses  it  is  equal,  if  not  superior,  to  tiie 
Chinese  grass-cloth  plant." 

The  fiber  is  of  a  beautiiul  silvery-gray  color  when  it  has  been  properly 
prepared.  Some  of  the  filaments  of  this  sample  are  brilliant  and  lus- 
trous, and  it  possesses  considerable  strength;  in  fact,  seems  almost 
equal  to  China  grass  in  tenrioitj . 

There  are  four  species  of  Si'iinnnniila,  all  of  which  are  AiMcan  trees 


Muntingia  calahura.—Tlm  tree  abounds  in  the  West  Indies  and  South 
America,  wliero.  its  woml  is  valuable  for  many  purposes,  and  especially 
for  making  staves,    hi  VeiKzucla  it  is  known  as  Maja^illOj  bjxA  its 


the  bast,  when  brokeii,  (exhibits  at  ibo  point  of  rupture  the  flossy  ap- 
pearance always  seen  at  the  raw  ends  of  skein  or  embroidery  silk. 
Separating  the  finer  would  uiuloubtedly  diminish  its  strength.  The 
specimen  was  received  from  Venezuela  (Exhibition,  1876). 

S.—Ltnace^. 

TAnvm  vfiifatimmvvh-^VUT.—Vl'dx  has  been  employed  as  a  textile 
from  the  enrliest  periods  recorded  in  history.  Fine  linen  is  continually 
mentioned  in  the  pages  of  Holy  Writ,  and  Solomon  imi)orted  flax  ficom 
Kgypt,  wliieh  was  wov(m  irito  cloth  by  his  subjects. 

The  first  reeord  of  JI.ix  cjlturo  in  this  country  shows  that,  in  1629,  in 
the  town  of  Snlein,  ?il  ass.,  '*  an  acre  of  ground  was  set  apart  to  one 
Samuel  Cornliill-'  for  its  cultivation.  It  Was  ordered  to  be  intzoduoed 
into  the  Colony  of  lilassachusetts  in  1629,  and  in  1640  the  geneial  oonri 
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of  Connecticut  ordered  flax  to  be  sown  by  each  family  in  order  to  pre- 
serve the  seed. 

In  modem  times  llax  is  widely  cultivated  throughout  the  northern 
hemisphere,  extending  from  the  tropics  in  India  and  Egypt  to  the 
northern  part  of  Europe,  and  in  our  own  country.  It  is  a  little  remark- 
able, but  iiax  has  never  been  cultivated  in  Japan  to  any  extent,  and 
only  grown  for  its  seeds  or  for  medicinal  purposes,  ramie,  hemp,  jute, 
and  other  fibers  taking  its  place  as  a  textile.  The  greatest  quantity  of 
flax  is  probably  grown  in  Kussia.  In  our  own  country  flax  has  been 
produced  largely,  but  in  late  years  its  cultivation,  excepting  as  grown 
for  seed,  has  declined,  as  jute  has  come  more  generally  into  favor,  and 
has  been  utilized  for  bagging  as  well  as  for  other  purposes.  A  few  of 
its  native  names  may  be  mentioned  briefly,  as  follows :  Sanscrit  name, 
Atasi^  Hindoo,  Ahi;  Indian,  Atees;  Bengalese,  Mosnee;  Persian,  UU 
tee;  Malayan,  Bidjee  rammee;  Japanese,  Amaj  or  Numegama;  Persian, 
Kutan;  Bussian,  Sorij  &c 

Flax  fibers,  when  separated  by  alkaline  solutions,  and  afterward  by 
grinding  in  a  mortar,  under  a  power  of  300  diameters, "  appear  independ- 
ent of  each  other,  transparent,  and  of  uniform  diameter  for  a  great 
length;  they  look  like  glass  tubes,  apparently  thick,  with  a  capUlary 
canal  of  extreme  fineness  in  the  center.  These  fibers  are  sometimes  so 
full  the  canal  is  not  visible."  If  the  filaments  are  bruised  between  the 
fingers,  so  as  to  form  #reases  at  different  points,  and  then  examined 
with  a  very  high  power,  breaks  or  fissures  will  be  observed  parallel  t6 
the  axis  of  the  fibers,  and  indicate  the  fibrous  texture  of  flax  fiber. 
*^  The  ends  of  flax  fibers  are  long,  fine,  and  pointed  like  needles.'^ 

A  section  of  bark  examined  transversely  is  found  to  be  composed  al- 
most entirely  of  fibers  agglomerated  into  groups  or  bundles,  the  differ- 
ent groups  only  separated  from  each  other  by  the  prolongation  of  a 
medullary  ray.  The  sections  of  fibers  which  compose  these  groups  are 
polygonal  with  straight  sides,  and,  generally,  sharp  angles,  though  they 
are  sometimes  blunt  or  rounded.  The  central  cavity  is  often  repre- 
sented by  a  point  and  sometimes  by  a  very  short  line.  In  fibers  of  the 
last  form,  however,  the  openings  are  larger. 

The  flax  collection  of  the  department  is  a  fair  one.  The  finest  sam- 
ples are  of  Eusaian,  Irish,  Flemish,  and  Belgian  flax,  belonging  to  the 
old  collection  of  the  department.  Through  the  Exhibition  in  Philadel- 
phia the  museum  received  large  acquisitions  of  this  fiber  from  the  various 
countries  where  flax  is  grown.  Tlie  American  series  is  only  an  average 
one.  The  various  stages  of  manufacture  from  flax-straw  to  fabric  are 
Clustrated,  and  good  samples  have  been  presented  from  different  por- 
tions of  the  country.  The  most  interesting  branch  of  this  collection, 
however,  is  the  group  of  samples  received  from  the  Hemp  and  Flax 
Commission,  which  was  appointed  by  Congress  in  1863.* 

*  Twenty  tbonsand  dollars  was  appropriated  for  ''inyestigfttions  to  test  the  practi- 
cability of  onltivatin<];  and  preparing  flax  or  hemp  as  a  snbstitate  for  cotton.^  The 
war  had  cut  oiT  supplies  of  cotton  from  the  Sonth,  and  the  want  of  a  snbstitate  be- 
gan to  be  seriously  ffU.  A  commisftion  was  organized  by  the  Commissioner  of  Agri- 
cultnre,  Hon.  Inaac  Newton,  consisting  of  three  members,  Hon.  J.  K.  Moorhead,  Dr. 
John  A.  Wardor,  and  Cliarios  Jackson,  esq.  A  report  was  made  early  in  1865,  after 
examination  of  niacliinory  and  processes  of  manntactnre  in  dilTcrent  sections  of  the 
country  in  which  procuress  of  inventions  and  mannfactnring  skill  was  rei)orted,  and 
the  opinion  e^prcssfd  that  the  pr^^paration  of  flax-cotton  was  not  snfliciently  devel- 
oped to  justify  a  prv'diciion  of  ultimat-e  success.  The  cnltnre  of  flax  and  hemp  was 
considered  in  ilcinil,  snd  the  history,  structure,  and  uses  of  these  and  other  fibers  were 
presented.  Foolint;  that  all  attainable  practical  results  of  the  investigation  had  been 
accomplish»*d,  and  that  the  possible  supersednre  of  ootton  by  flax  or  otner  fiber  wtmld 
never  be  reaJized,  the  Commissioner  disbanded  th»  oomraiHioii  and  ratnined  to  tht 
treaaory  t^,50.0,  th«  uiexpended  baUao«  of  appzopxifttlon. 
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Ill  this  collection  aiv.  shown  the  rcsulLs  of  ex.pciiinont8  iu  cottx)iiiziD|; 
flux  (as  \\dl  as  Iicnip)  with  isiuiiples  oL'  liber  illastmtiug:  proceHSOS,  aud 
fabri(?s  man  ufaciureil  from  it.  Among  these  may  be  meutioued  "  libriela," 
or  tiax-cottou  cloth,  wiiich  is  one-haLt'  puie  cotton,  calicoes  aud  other 
fabrics. 

6.— Legxtminos^. 

CroiaJariajnncea, — Sunn  liemp. — Indian  names,  Chin-patand  Chumeie; 
Sanscrit  name,  ilana.  The  liber  is  l^nowA  as  Sunn,  Taag,  or  Cankauee 
hemp,  Indian  hemp,  Brown  hemp,  and  Madras  hemp. 

But  one  specimen  of  this  valuable  liber  appears  in  the  collection  of 
the  department,  received  from  Australia  through  the  Queensland  Com- 
mission (Exhibition,  187G) ;  it  is  quite  inferior  to  the  India  fiber. 

Sunn  hemp  is  '*])robably  one  of  the  earliest  of  the  distinctly  named 
fibers,  as  we  find,  in  the  Hindoo  ^  Institutes  of  Menu,'  that  the  saerificial 
thread  of  the  Cshatriyaj  or  Rajpoot,  is  directed  to  be  made  of  SanaJ* 
The  plant  producing  this  fiber  is  a  shrub  growing  fix)m  8  to  12  feet  high, 
with  branching  stem  marked  with  longitudinal  furrows.  When  culU 
vated  it  is  sowni  quite  close,  at  the  beginning  of  the  rainy  season,  in 
order  that  the  plants  may  grow  tall  and  thicUy  together — ^the  natives 
say,  the  thicker  the  better,  so  as  to  prevent  the  air  passing  thioagh  it— 
80  to  100  pounds  of  seed  being  used  to  the  acre,  and  some  even  sow  a 
larger  quantity.  A  ratlier  elevated  rich  soil  istfequired,  clay  soils  being 
injurious  to  it.  In  some  portions  of  India  two  kinds  are  cultivated,  one 
sown  in  May  and  June,  when  the  fiist  showers  fall,  and  the  other  in 
October,  though  in  quality  they  ai*e  the  same;  ^'that  sown  in  Jane  is  cat 
in  August  and  September,  and  the  other  about  April.'' 

Two  varieties  are  known  by  the  names  PJiool  and  Boggy^  the  first  of 
which  is  most  esteemed.  It  grows  three  or  four  feet  high,  producing  a 
strong,  durable  fiber,  while  the  last  named  is  much  larger,  but  the  fiber 
is  darker  colored.  When  planted  in  June,  it  is  harrowed  in  and  httle 
further  care  is  exi)eiuh^d  upon  it,  as  it  grows  so  rapidly  that  weeds  are 
choked  out.  The  ])1ant  flowers  in  August  and  is  5  to  8  feet  high,  and 
when  a  fine,  soft  quality  of  fiber  is  desired,  it  is  pulled  at  this  time.  For 
producing  slron«;tM'  liber,  the  plant  is  left  until  the  seed  has  thoroughly 
ripened.  In  the  INIadias  teriitories  the  mode  of  cultivation  diflfers  a 
littlo  from  the  aboso,  as  the  8ec<l  is  sown  in  October  or  as  late  as  No- 
vember, at  tlio  close  of*  the  rainy  sejison.  One  hundred  and  twenty 
l)ounds  of  s<mm1  are  nsed,  covered  in  by  means  of  the  common  Hindoo 
harrow.  I'iie  liber  is  considered  to  be  in  its  gi*eatest  |)erfection  soon 
after  the  llowers  drop  and  before  the  seed  ripen,  when  it  is  palled  by 
the  roots,  half  <lrii'(l  in  the  sun,  tied  in  bundles,  and  finally  placed  iu 
the  water  to  steep,  in  portions  of  the  Madras  district  it  is  cultivated 
as  a  second  crop. 

In  the  Lacknow  disliiet  it  is  cut  near  the  root  when  the  plant  begins 
to  flower,  *'ti<Ml  in  large  l)undleR,  and  immoi^ed  in  water,  the  natives  put- 
ting small  wei.ulits  npon  it  (generally  nunl),  to  prevent  its  being  carried 
away.  Afh^r  remaining  in  water  from  four  to  eight  days  it  is  with- 
drawn, t akeii  by  iia  nilsfnl.  beaten  on  a  piece  of  wood  or  stone,  and  washed 
till  (piite  clean  and  t  lie  cuticle  and  leaves  entirely  removed."  The  woody 
portion  is  se});iraH'd  h\  further  beating  and  shaking  when  i>erfectly  dry. 
At  Coniniercolly  the  plants  are  pulled,  tie<l  in  bundles,  and  are  then  left 
standin;":  in  water  on  tlieir  roots  to  the  depth  of  several  inches.  This 
allow.,  the  fiber  to  obtain  the  right  degree  of  firmness,  without  becoming 
pan*hjd  and  dried  by  the  sun.  Oversteeping  causes  the  bark  to  sepa- 
r,ite  \ery  easily,  but  weakens  the  fiber.    Dv,  Itoxburgh  found  "no  ad^ 
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vantage,  but  the  reverse,  by  drying  the  plant  after  maceration,  ^md  be- 
fore the  bark  is  removed,''  which  is  the  mode  practiced  in  regard  to  flax 
and  hemp.  Alter  the  fiber  has  been  separated  it  is  thoroughly  washed, 
by  repeatedly  squeezing  and  wringing  the  water  out  of  it,  after  which 
it  is  hung  upon  lines.  When  dry  the  fiber  is  separated  a  little,  or  combed 
with  the  fingers,  and  then  bundled  for  mai^ket. 

When  the  plant  fiirst  began  to  attraot  attention  among  Europeans  it 
was  believed  the  Hindoo  method  of  treatment  could  be  improved  upon 
with  favorable  results,  but  much  opposition  was  raised  by  the  natives, 
who  declined,  strenuously,  going  out  of  the  beaten  track  of  their  fathers. 
It  was  found  to  be  a  much  more  delicate  plant  than  hemp,  and  conse- 
quently could  not  be  prepared  aft'Cr  the  European  methods,  without  a 
modification  of  the  processes. 

The  fiber  of  Bengal  is  always  whiter  than  that  of  Bombay,  owing  to 
more  careful  preparation.  The  amount  of  dressed  fiber  produced  upon  an 
acre  varies  from  300  to  1,000  pounds,  and  the  cultivation  is  said  to  yield 
a  tolerable  profit,  as  the  plant  requires  so  little  attention.  The  fiber 
loses  about  one-third  its  weight  by  the  process  of  hackling  and  comb- 
ing, by  the  removal  of  tow  and  short  fiber,  but  its  value  is  increased, 
and,  consequently,  commands  a  higher  price  when  exported  in  this  form. 
As  high  as  7,000  tons  of  dressed  sunn  hemp  have  been  exported  from 
India  to  various  parts  of  the  world,  valued  at  nearly  $400,000,  the  ex- 
ports varying  as  the  years  are  more  or  less  favorable.  Of  this  quantity, 
about  four-fillhs  goes  to  Great  Britain,  half  the  remainder  to  France 
and  North  America,  and  the  small  surplus  goes  to  Asiatic  countries. 

Examined  microscopically,  V^tillart  states  that  '*the  fibers  appear 
strongly  united  to  each  other  by  a  transparent  substance  which  becomes 
opaque  in  the  creases  formed  by  friction  in  se])arating  the  fiber."  When 
the  fibers  are  prepared  in  glycerine,  their  surface  appears  to  be  "  stri- 
ated parallel  to  the  axis  of  the  fiber,  and  often  split  in  the  same  man- 
ner." They  are  irregular  in  size.  At  points  where  the  fiber  has  been 
bent,  fissures  are  sometimes  observable,  which  indicate  fibrous  texture. 
The  ends  of  the  fibers  are  medium  in  size,  and  rounded  like  the  end  of 
a  spatula  blade."  "  They  bear  a  great  analogy  to  those  of  flax  and 
hemp."  Examined  in  cross-section,  the  fibers  appear  in  compact  groups, 
often  assuming  a  crescent  shape,  being  swollen  or  larger  in  the  center; 
when  separated  from  these  groups  the  sections  of  fiber  generally  appear 
with  their  angles  somewhat  rounded,  exhibiting  numerous  very  fine 
concentric  layers.  Tlioy  are  enveloped  in  net- work,  the  central  cav- 
ity sometimes  diminished  to  a  mere  point  in  the  cells,  which  are  very 
full,  though  sometimes  it  takes  a  linear  form,  "  or  large  and  open,  some- 
times empty,  and  sometimes  filled  with  a  granular  substance."  The 
fiber  is  very  rough,  the  epidermis  adliering  in  many  places;  the  color  is 
a  ftKled  or  dirty  yellow. 

As  to  tona(iity,  experiments  made  with  fiber  grown  and  prepared  under 
the  sui>ervision  of  the  agent  of  the  East  India  Company  gave  a  result 
^vhich,  when  compared  with  the  best  Russian  hemp,  was  in  the  proportion 
of  lour  to  six,  sunn  being  the  weaker,  lioyle  states  that  while  "  some  re- 
cent sunn  broke  with  170  ])Ounds  strain,  wlien  Kussian  hemp  broke  with 
KK)  imnnds,  the  former  miiy  not  bear  the  same  degree  of  twisting  as  the 
l;i(t4^r.''  lu  l^r.  AVi^ht's  experinient.s  with  sunn,  cotton-rope,  heiiij),  and 
coir,  they  weie  found  to  stand  :i  strain  of  407,  iUo,  290,  and  224  pounds, 
jcspeelively.  The  lilx^r  is  used  ]>rinei|>ally  for  ropes  and  <',ables,  thouiijii 
ill  ln<ii:i>  il.  is  inannfaet.ured  int4»  e^n'dage,  nets,  sa4'k-<'lot1i,  twine,  and 
lKi[)er.  'lin*  linel>  dressed  and  most  carefully-prepared  fiher  is  ma^io 
ijitu  cau\  as  of  great  durability.    In  the  exhibition  of  ib5i,  specimena 
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of  great  Btrength  and  oompaotness  were  sent  from  Trerftnoorey  maded 
a  fiber  called  wuckoo  nar.  It  attracted  considerable  attention^  as  it  im 
totally  different  from  any  other  Indian  fiber,  but  afterwards  proved  to 
be  Crotalaria  junceaj  changed  by  locality  and  climate,  combined  wi^ 
variation  in  the  mode  of  preparation. 

Crotalaria  tenuifolia, — Jubbnlpore  hemp. — ^This  plant,  considered  hj 
some  authors  to  be  a  variety  of  (7.  juncea^  is  said  to  be  superior  to  Bos- 
sian  hemp  (Cannabit  sativa)y  breaking  approximately  at  a  strain  of  95 
pounds  for  the  first  named  to  80  pounds  for  the  latter.  It  is  4  or  5  feet 
in  length,  and  resembles  best  Petersburg  hemp,  compared  wifli  whidi 
Eoyle  considers  it  equal,  if  not  superior.  Although  its  cultivation  is 
limited,  it  is  regularly  grown  for  its  fiber,  which  is  used  for  the  same 
purposes  as  sunn. 

Ten  per  cent,  is  lost  in  hackling,  and  the  cost  and  qualily  varies  accoid* 
ingto  the  locality  or  season  of  theyearin  wliich  it  is  grown.  From  a  report 
of  theagri-horticultural  societ^^of  India,  plants  nine  weeks  from  seed  "  had 
attained  the  height  of  8^  feet  tcithout  hranchingj  an  important  point  in  a 
fiber-producing  plant^  and  commenced  flowering  three  months  from 
sowing."  0,  tcnxdfoha  is  a  native  of  Coramandel,  and  is  a  perennisl 
plant.  It  grows  to  a  height  of  0  feet  in  the  botanic  gardens  of  Galcattat 
It  is  generally  grown  upon  side  hills,  and  is  far  stronger  than  when  col- 
tivated  in  the  plains  below,  the  lower  situations  tending  to  produce 
plants  of  great  heiglit,  but  of  weaker  fil)er ;  while  soil  and  climate  have 
much  to  do  with  with  its  superiority,  it  is  also  due  to  careful  manipula* 
tion  in  its  preparation. 

Pterocarpus  santalinus. — ^This  is  another  leguminous  plant  from  Ihdiai 
producing  a  rather  inferior  li])er.  There  are  fifteen  or  more  sx)ecie8  in 
the  genus,  and  all  arc  plants  of  large  size,  scattered  over  tropical  Asia^ 
Africa,  and  America.  Tlie  fiber  i.s  red^lish  in  color,  composed  of  quite 
fine  filaments  of  moderate  strcr;;tli.  From  the  size  and  appearance  of 
this  specimen,  which  is  quite  o!<1,  T  judge  it  has  only  been  extracted  ex- 
perimentally. A  twisted  cord  of  tlie  fiber,  about  the  size  of  common 
manila-paper  twine,  would  show  about  the  same  tenacity.  The  plant 
yields  a  deep  red  dye,  known  to  coiniaei*ce  as  *'  Red  Sanders,"  lurge 
quantities  of  which  are  cx])orted  from  Tmlia  annually.  Gum  kino  is 
obtained  IVoni  two  ^])ceies  ot'  rtcrocari^Kft^  one  growing  in  India  and  the 
other  in  Afiiea.  Soiiie  of  llio  barks  are  al:?o  used  for  l^uning.  It  would 
dou})tles3  make  a  good  paper-stock,  if  it  could  bo  che4ii)ly  extracted  and 
in  large  quantities. 

Stubania  aculcata. — The  plants  belonging  to  this  genus  of  Legumi- 
nosic  are  tr(>]):ijal  animals,  fnnnd  in  many  i)arts  of  the  world.  The  species 
named  gives  I  lie  woll-knowu  i>/r«/Z67ieeof  India,  which  is  highly  esteemed 
for  the  nianutacliire  of  ro])ea  ami  cordage,  and  is  regarded  as  a  coarse 
snbstitnte  for  hemp.  The  plant  is  a  native  of  the  Malabar  coast,  and 
alsoffrows  in  (3U:iia.  In  r>«'n.c:al  it  is  called  J«^M7ifi.  The  plant  grows 
to  a  heiirht  of  <>  to  10  frrt;  the  liber  is  long,  but  nmch  coarser  and  harsher 
than  lu'ni]).  I!r'»ic:::»i'*se  lioliennan  n)fike  the  drag-ropos  of  their  nets  of 
this  snbstn:n'c,  (»:•  arconnt  of  its  strength  and  dnrjibility.  It  is  gener- 
ally ;^r<nvn  in  v.ot:  .r.i!,  ro(|nirinr:  little  preparation,  as  the  plant  is  hardy 
\\\\{]  of  »:ii.!«l  '^inwih.  It  is  sown  nl  tlie  rat<^s of  30  pounds  of  seed  to 
thr  :«<!'.  I:i  '.01  iiiwrst  India,  ilnrln;;'  the  rainy  season,  it  springs  ui>iu 
ric.'  !  =  :  !.i  .  :«j:i'  f'hrr  wrt,  «"iHivM('.'d  Jairvls.  A  peculiarity  of  the  fiber 
■•  ''  '■'  5  ■■:■ '.;-i'"  <■.■!-!]•:!«.■,  !iiirii\,  ;is  fpo!!!  eontractioTi  alone  ropos  made 
of  ::  :  •••  K.iid  ^l  !,*•  :i!)lr.  to  (;;m )'v  a\v;iy  tin*  ma-inmast  of  a  ship.  Royle 
pul»'  hcs  -Im:  stniciijt'nt  of  ;ui  Indiiiii  g'.Mit.ieman  to  the  eflfeot  that  "itifl 
considered  a  much  hardier  plant  than  jute,  and  certainly  very  sapper 


in  strengQL  And  dnrabilily.''  Tests  of  Dhonchee  rope,  with  that  of  Jub* 
bnlpore  hemp  and  pineapple  fiber  were  as  follows:  A  3^  inch  (in  oir- 
cnmference)  ontarred,  4-8trand  rope  of  Dunchee  broke  with  a  strain  of 
75  cwt.,  and  3^  untarred,  4-8trand  rope  of  Jubbulpore  broke  with  83  cwt. ; 
and  a  rope  of  pineapple  fiber,  same  dimensions  as  the  last,  and  same 
conditions,  required  a  strain  of  67  cwt.  to  snap  it.  Although  Boyle  holds 
this  plant  in  such  high  estimation,  a  recent  authority,  in  the  ^'  report  on 
the  cultivation  of  jute  in  Bengal,^'  it  is  stated  that  "it  is  of  little  value 
as  a  fiber-producing  species."  It  is  common  in  every  part  of  India.  Its 
sticks  are  extensively  used  in  Bengal  as  props  for  vines  and  creepers  in 
gardens,  and  also  for  fuel.  "  The  fiber,  as  usually  prepared,  is  coarse  but 
strong,  and  is  employed  in  the  manufacture  of  cordage  of  an  inferior 
quality.  It  is  never  used  to  adulterate  jute."  There  is  no  specimen  of 
this  fiber  in  the  museum,  but  as  there  is  an  allied  species  growing  in  this 
country,  producing  the  Colorado  Eiver  hemp,  a  description  of  the  India 
fiber  becomes  interesting.  The  American  representative  is  mentioned 
below. 

Sesbania  macrocarpa, — Samples  of  the  canes  or  stems  of  this  plant 
were  sent  to  the  Department  of  Agriculture  several  years  ago  from  the 
Colorado  River,  and  more  recently  specimens  of  a  very  coarse  fiber  have 
been  received  Irom  Dr.  E.  W.  Palmer, known  as  "Colorado  River  hemp," 
which,  in  all  probability,  is  derived  from  this  plant.  Dr.  Parry  in- 
formed me  that  the  plant  is  very  abundant  on  the  alluvial  banks  of  the 
Colorado,  and  could  be  obtained  in  large  quantities.  It  also  grows  in 
South  Carolina,  Aikansas,  and  Texas. 

The  fiber  is  3  or  4  feet  long,  and  the  filaments  are  exceedingly  coarse, 
and  resemble  flat  ribbons  of  liber,  uncommonly  white  and  lustrous,  and 
clear  and  smooth  to  a  remarkable  degree.  Single  filaments  are  quite 
strong,  but  when  several  are  twisted  together  lose  a  part  of  their 
strength;  a  defect  sometimes  observed  in  better  fibers.  It  is  somewhat 
elastic,  but  its  smoothness  and  elasticity  are  not  in  its  favor  where  te- 
nacity is  required,  as  the  filaments  will  not  cling  when  worked  together, 
the  strain  coming  upon  individual  fibers,  first  one  and  then  another  giv- 
ing way,  and  the  rope,  therefore,  weakened.  As  an  evidence  of  this,  I 
am  enabled  to  draw  out  a  filament  two  feet  long  from  a  little  package  of 
fibers  folded  five  or  six  times  and  tied  with  a  string  without  entangling 
in  the  least  the  fibers  remaining  in  the  package.  It  is  sufliciently  strong 
for  small  cordage  for  ordinary  use,  though  too  coarse  for  fish-line  or 
twiue.  Compared  with  the  fiber  of  Apocynum  (our  Indian  hemp),  or  even 
with  okra,  it  is  a  very  indill'erent  fiber.  It  is  prepared  and  used  to  some 
extent  in  the  locality  where  grown,  and  is  doubtless  easily  manipulated. 
The  sticks  or  caues  are  very  straight,  and  are  about  a  third  of  an  inch 
in  diameter.  . 

Bauhinia  splendens, — The  Chain  Creeper. — These  leguminous  plants  are 
extensively  diftiised  throughout  the  tropics,  and  are  found  particularly 
in  India  and  South  America.  They  are  generally  climbing  plants,  at- 
taining great  8ize,  though  some  are  shrubs.  Two  large  coils  of  rope 
made  from  bark  of  the  Chain  Creeper  were  received  fo)m  Brazil  and 
Venezuela  (Exhibition,  187G).  In  the  last-named  country  the  tree  is 
calhnl  llrjuco  dc  Codena,  Dr.  Ernst,  of  the  Venezuelan  commission,  says 
the  plant  is  eomnion  in  the  hot,  damp  forests.  "  The  stems  are  extremely 
tiexihlc  and  tou;^h,  so  they  can  be  used  as  cords,  being  more  durable 
than  iron  nails,  whi^h  in  the  dami»  atmosphere  rust  very  soon  and  give 
way.  The  ribl  K>nlike  strip  is  very  dark — almost  black — and  the  conlage 
made  from  it  is  of  the  very  coarsest  description,  the  entiie  bark  often, 
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a6  peeloxl  from  the  tree,  entering  into  its  stnictme  nnbroken.    The  two 
cables  are  about  an  inch  in  diameter." 

B.  rdcemosa^  known  as  the  Maloo  Climber,  abounds  in  the  valleys  of 
the  Himakyas.  The  bark,  i^eddish  in  color,  is  very  tough,  and  is  used 
in  India  for  very  coarse  cordage  and  ropes,  and  from  their  great  streogtli 
have  been  employed  in  the  construction  of  bridges  across  the  Jumna 
Biver.  The  stems  are  usually  cut  in  July  or  August,  the  outer  back 
being  stripped  oft*  and  thrown  away,  while  the  inner  layers  are  used  fiff 
rope  as  want<id,  b<4ii^  ])revionsly  soaked  in  water,  and  are  twisted  wet 
B.  8can(1e7i8^  another  Indian  sp('cics,'was  tested,  and  found  to  be  of  about 
the  same  tenacity  iis  the  best  sunn  (Crotularia  juncea).  A  line  made  of 
the  fiber  su]>])orted  108  pounds  for  forty-five  minutes,  having  stretdied 
six  inches  in  about  three  feet. 

7.— Onagracejb. 

EpUohinm, — Willow  Tlorl). — Samples  of  Epilobium  fiber  were  reoeived 
from  Utica,  N.  Y.,  by  the  Flax  and  Hemp  Commission,  as  specimens  d 
a  fiber  that  mi^ht  be  used  as  a  substitute  for  cotton  for  textile  pa^ 
])Oses.  The  s])ecies  of  Epilobium  are  mostly  perennial  herbaceous  phmtB) 
from  2  to  7  feet  iiigh,  bearing  pod-like  vessels  which  are  filled  with 
cottony  seeds.  The  fiber  is  ac<3omi)anied  by  home-made  samples  of 
"  thread,"  rope,  and  a  piece  of  quilting  to  illustrate  the  value  of  the 
fiber  as  a  substitute  for  cotton-batting.  The  fibers  are  not  haJf  the 
length  of  u])land  cotton,  or  not  more  than  three-eighths  of  an  inch,  and 
consequently  <M)uld  not  be  spun ;  and  even  mixed  with  other  fibers, 
would  fly  off  in  the  jirocess  of  manufacture ;  the  fiber  is  soft,  has  a  silky 
luster,  and  is  of  a  creamy  white  color.  Examined  microscopically,  the 
filaments  consist,  like  most  seed  hairs,  of  single  cells.  Their  walls  are 
very  thin,  make  sbarj)  bends,  and  seem  to  be  brittle,  without  the  least 
wind  or  twist,  and,  wliile  resembling  the  down  of  Asclepias,  are  of  leas 
length,  with  a  ratber  stroni?  longitudinal  marking.  The  specimens  an 
only  interesting  in  the  ligbt  of  experiment,  and  from  the  fact  of  their 
having  been  presented  by  the  Flax  and  Hemp  Commission. 

8.— Mtrtacejb. 

Encalypim  ohliqua, — The  Stringy  Bark. — But  one  species  of  the  Mvrtle 
family  is  represented  in  the  collection.  The  specimen  is  a  sample  <rf 
tow,  pre])ared  by  Dr.  <i ml foyle,  and  forwarded  with  the  Victorian  col- 
lection (Exhibition,  ]S7(J).  The  fiber  is  reddish  in  color,  of  little  strength, 
and  lias  be-en  ])re|)jire(l  experimentally.  No  data  accompanied  the  sped- 
inen  re<xiir(ling  iUs  value,  eitbcn*  I'or  iihov  or  for  paper  stock,  though  tiie 
aborigines  of  Austialia.  are  known  to  manufaeture  both  canvas  and 
cordaiLce  from  the  Eucalyptus,  which  would  indicate  not  only  strength 
but  considerable  linoness. 

There  are  100  to  150  s[M*eies  of  trees  belonging  to  the  genus,  for  the 
most  i)art  eoiiliiHMl  to  Australian  and  Tasmanian  forests.  Many  of  the 
trees  are  gi<rantie.  in  size,  and  aie  ex<»e4'dingly  valuable  for  their  timber. 
]'].fflohith(s.  tiie  l»lue  (iiim,  /'A  fpfi'infra,  the  Stringy  Bark,  and  JB.  amygdai- 
li/Kh  llie  I'epperniinl  in-r,  yirl«ls  ihe  besj.  (|nality.  Eucalyptus  oil  has 
alliihhMl  st)\\\r  atteniioii  \\\  hiio  .\ea.rs,  ])artieularly  sincotheExhibitaon, 
aihl  /';'.  qlithulus  is  wril  known  thron,*;'h  its  having  boeu  rcoommendcu 

\i^v  \A\\\\\{\iy:  \\\  ni:il:)ri.il  liisiiirls.  I'ibrr  of  ./'iWf7/jy;>fl/Jt  ^/imZif  WOS  alSU) 
^tnt  h)  thr  I'hihuli  l;ihi;i  lixhibition,  pre]i:ired  by  the  director  of  the 
Melbourne  Lolanic  (.laiden.s,  Vieloria. 
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9.— OUOUItBITACBJB. 

JAffa  cylindrica, — Sponge  Cucumber. — ^This  is  also  called  Papinjay^ 
Emd  IS  tbe  Estrapajo  of  the  Venezuelans.  The  fruit  is  from  6  inches  to 
1  foot  in  length,  the  interior  being*  formed  of  a  dense  tissue  of  wiry 
ftbers  and  containing  three  longitudinal  tubes,  in  which  are  found  the 
numerous  black  seeds.  It  is  also  called  "  dish-cloth  plant,"  as  the  dried 
fiber,  after  the  removal  of  the  outer  integument,  is  used  as  a  substitute 
for  tJiis  indispensable  article  of  household  economy  in  the  South,  the 
fibers  becoming  soft  and  pliable  in  water.  Although  the  species  are 
natives  of  tropical  Asia  and  Africa,  the  plants  are  found  in  many  trop- 
ical and  semi-tropical  climes.  Museum  specimens  have  been  received 
from  South  America,  the  West  Indies,  and  the  southern  portions  of  the 
United  States.  Ornamental  baskets  are  sometimes  made  from  the 
sponge  cucumber,  and  among  the  curious  objects  in  the  museum  the 
visitor  is  shown  a  bonnet,  worn  in  the  South  during  the  late  war,  made 
entirely  of  this  fiber.  To  prepare  it,  the  cucumbers  were  cut  through 
lengthwise  upon  one  side  only,  and  opened  out  flat.,  the  fibrous  walls  of 
the  tubes  before  mentioned  forming  longitudinal  ridges  which  appeared 
on  the  outside  of  the  bonnet.  Several  cucumbers  were  required  to  make 
this  dainty  head-covering,  which  was  sewn  together  and  afterwards 
shaped  with  scissors,  and  lined  on  the  inside  and  trimmed  with  pink 
cambric. 

10.— APOOYNACEiE. 

Apocynum  cannabinum. — Indian  Hemp. — Indigenous  in  the  United 
States.  This  is  a  species  of  perennial  herb,  belonging  to  the  dogbane 
family,  with  upright  branching  stems  four  or  five  feet  in  length,  having 
opposite  leaves  and  a  tough,  i^dish  bark.  As  the  name  indicates,  it  is 
used  as  a  substitute  for  hemp  by  the  North  American  Indians,  as  the 
plant  fiourishes  in  many  portions  of  the  United  States.  A  peculiarity 
of  the  plant  is  that  "  its  stalks  exude  a  milky  juice,  which  when  dried 
exhibits  the  properties  of  India  rubber."  Its  fiber  is  utilized  in  theiiide 
manufactui-e  of  bags,  mats,  small  ornamental  baskets,  belts,  rope,  twine, 
fish-nets  and  fishing-lines,  &c.  It  is  easily  separated  from  the^  stalky 
and  when  cleaned  is  quite  fine,  long,  and  tenacious.  In  color  it  is  a  tight 
cinnamon,  as  usually  seen,  though  finely-prepared  specimens  are  creamy 
white  and  remarkably  fine  and  soft. 

In  the  museum  there  are  samj)les  of  the  fiber  from  Minnesota,  Ne- 
braska, Utah,  Nevada,  and  Arizona,  together  with  a  great  variety  of 
articles  of  Indian  manufacture.  The  finest  prepared  specimen  is  a  fish- 
line,  such  as  is  used  by  the  Pi-Utes  at  the  Walker  River  Reservation 
in  Nevada.  The  fiber  wiU  rank  with  Asclepias  for  strength,  and  is  readily 
obtained,  as  the  stems  are  long,  straight,  smooth,  and  slender.  Although 
paper  has  not  been  made  of  it,  it  could  doubtless  be  utilized  for  the  pur- 
pose. 

Lyonsia  reticulata. — A  specimen  of  so-called  fiber  from  the  seed-vessels 
of  this  plant  was  received  from  the  Queensland  collection  (Exhibition, 
1876).  It  is  worthless  as  a  <' fiber"  and  can  only  be  classed  ¥rith  "silk 
cotton''  from  the  Bombax^  and  with  "vegetable  silk''  from  pods  of  As- 
clepias. The  plant  is  a  creeper  belonging  to  the  dogbane  fanuly,  hav- 
ing cucumber-shaped  pods,  which  arc  the  source  of  the  fiber.  The  plant 
is  a  native  of  Australia. 

3i  AG 
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11.— ASGLEFLiDAGEJS. 

Nearly  allied  to  the  dogbane  £amily  is  the  family  of  milk- weeds,  many 
species  of  wliich  are  found  in  the  United  States,  and  nearly  all  pos- 
sessed of  a  fibrous  bark,  their  seed-pods  filled  with  silky  hairs. 

Asclepias  cornuti. — Milk-weed,  Silk- weed. — Habitat,  United  States. 
This  genus  comprises  a  number  of  coarse  herbaceous  plants  with 
a  milky  juice,  which,  for  the  most  pait,  are  natives  of  ISToith  AmericSi 
The  collection  contains  not  only  good  specimens  of  the  fiber  from  this 
country,  but  from  South  America.  Among  these  are  8X>ecimens  of 
the  ^^silk"  obtained  from  the  ripened  pods,  useless  for  textile  porpoMS, 
yet  attracting  attention  from  its  beauty.  One  sample  in  paxticolai 
was  sent  from  South  America  as ''  vegetable  sQk."  with  faboloui  ac- 
counts of  the  beautiful  fabrics  that  could  be  made  m)m  it. 

The  only  portion  of  the  plant  of  which  practical  use  can  be  made  ii 
the  bast,  which  furnishes  quite  a  fine,  long,  glossy  fiber,  that  is  strong 
and  durable.  It  ranks  between  flax  and  hemp,  and  in  yield  is  about 
equal  to  tiie  latter.  Dr.  SchaefTer  made  comparison  of  the  two  fibers  in 
Kentucky,  and  the  result  was  most  favorable  for  that  of  Asclepias.  Ha 
says: 

The  nstiye  fiber  was  taken  in  winter  from  the  decayed  staUci,  as  thev  stood  In  thi 
ground,  where  they  crew  without  culture,  while  the  hemp  had  not  only  been  oiilfei* 
Yated,  but  treated  auerwards  with  the  usual  care.  The  fiber  of  Uie  miUc-weed  wai 
nearly f  if  not  quitCj  as  strong  as  that  of  the  homp,  but  apparently  finer,  and  moregloi^, 
while  the  quantity  from  a  single  stalk  of  each  was  nearly  the  same. 

There  are  many  species  of  silk-weed,  the  commonest  of  which,  A.  ccf* 
nuti  (A.  syriaca  of  Linn),  is  found  growing  wild  in  many  portions  of  the 
United  States,  but  docs  not  seem  to  have  been  utilized  for  fiber  beyond 
limited  experiment.  The  culture  of  the  plant  is  said  to  be  attended 
with  little  difficulty,  as  it  generally  thrives  on  poor  soil.  ^^Aa  it  is  a 
perennial,  with  strong  roots,  successive  crops  might  for  a  long  time  be 
obtained  from  one  sowing  of  the  seeds,  or  planting  of  the  tooKb? 
Planted  at  suitable  distances  it  could  be  easily  cultivated,  and,  if  close 
enough,  would  produce  a  heavy  crop  of  long,  slender  stems  clothed 
with  abundance  of  fiber. 

Among  the  specimens  of  the  bast  are  several  from  Brazil,  which  have 
been  finely  prepared  and  show  that  the  fiber  is  known  in  that  country, 
&ough  the  writer  can  find  no  records  of  its  manufacture.  ^^An  earl^ 
knowledge  of  the  fiber  of  silk- weed  caused  its  introduction  into  Boiope, 
where  it  has  finally  become  a  cultivated  plant,  while  in  its  own  coun^ 
but  little  is  known  of  its  true  value.''  Dr.  Masters,  an  European  autho^ 
ity,  states  that  ^^  its  excellent  fiber  is  woven  into  muslin,  and  in  some 
parts  of  India  is  made  into  paper."  From  the  Flax  and  Hemp  Com- 
mission the  department  received  small  pieces  of  Asdepias  cloth  mixed 
with  one-third  cotton.  This,  though  coarse,  is  quite  strong.  From  the 
report  of  the  Flax  and  Ileinp  Commission,  page  74,  tie  microscopio 
character  of  this  sample  of  fiber  is  given  as  follows : 

Imperfectly  oottouized,  and  of  course  unequal  in  staple.  Some  aiDgle  celli,  irhich 
could  be  drawu  out,  were  found  to  rcHenible  flax  in  many  renpects,  but  differiBg  in 
decided  niarkingd  that  form  long  Bpirals,  and  also  in  the  diameter  of  the  Internal 
cavitv,  wliich  is  less  than  that  of  llax,  and  more  irrecular.  *  *  *  A  epecimen 
from  Kussia  shows  that  the  cells  will  not  average  more  than  three-fourths  of  »n  inch, 
if  8o  much. 

The  fiber  forms  a  good  paper  material,  and  might  be  cultivated  with 
profit  for, this  i)urpose.  The  '*silk"  possibly  might  be  employed  ae 
wadding,  or  for  ux)holstering  purx)oses — it  has  been  used  for  stuffing 
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pillows  in  Canada ;  it  is  useless  for  any  other  purpose.    However,  there 
is  a  record  of  paper  having  been  made  from  it  in  the  last  century.    The 
cellfl  are  smooth  and  cylindrical,  and  will  not  felt  or  fasten  themselves 
together,  so  can  only  be  classed  as  '^  down  ^  or  silky  hairs. 
Forbes  Boyle  states  that — 

The  silk-like  down  of  Atclepias  syriaca  is  not  more  than  an  inch  in  len^h,  but  it 
[laSy  nevertheless,  been  applied  to  articles  of  dress  manufactured  from  it  both  in 
Prance  and  Russia.  Representatives  of  the  Asclepiadacess  are  found  in  Asia,  in  the 
north  of  Africa,  the  south  of  Europe,  Siberia,  North  and  South  America,  Japan,  Cape 
[>f  Good  Hope,  and  New  HoUand.  The  bast  fiber  has  been  prepared,  ezperimentallyy 
in  BoMiaj  and  direotioni  for  its  preparation  are  given  by  German  anthoritiea. 

CalotropU  gigantea, — Giant  Asclepias.  Tercum. — ^This  is  an  Ascle- 
piadaceous  plant  of  considerable  value  in  Indian  pharmacy,  growing 
wild  upon  arid  wastes,  and  producing  a  fiber  of  superior  quafity  that 
might  be  used  for  many  purposes.  It  resembles  flax  somewhat  in  ap- 
pearance, and  is  quite  strong.  It  is  not  cultivated  in  India,  though  its 
fiber  is  regarded  in  Madras,  where  the  plant  grows  wild,  as  the  best 
and  strongest  material  for  Dow-strings  and  tiger-traps.  The  plant  is 
known  under  a  variety  of  names,  as  Ashur  in  Arabic :  Muddar  and  Ah- 
Muddar  in  Hindoo ;  in  Madras  it  goes  by  the  name  of  Yercum. 

The  mode  of  separating  the  fiber,  as  practiced  by  the  natives^  is  ex- 
ceedingly tedious,  and  would  prevent  the  material  from  becommg  an 
Eirticle  of  commerce  unless  some  more  speedy  and  less  trifling  way  for 
preparing  it  could  be  discovered.  In  shorty  no  water  is  used,  and 
everything  is  done  by  hand  manipulation,  assisted  by  the  teeth.  Flax 
machinery  might  facilitate  the  matter  if  it  was  desired  to  cultivate  ex- 
tensively for  fiber.  The  pods  also  contain  a  silky  down,  which  in  Madras 
\B  used  for  the  manufacture  of  a  soft,  cotton-like  thread.  As  to  its  cul- 
tivation, "  it  is  difficult  to  conceive  anything  less  productive  than  dry 
sand,  yet  the  Muddar  thrives  in  it,  requiring  no  culture  and  no  water." 
Dr.  W  ight  tested  samples  of  the  fiber  &om  Madras,  where  it  is  mu(^ 
employed  for  fish-lines,  and  found  that  it  bore  a  strain  of  552  ponndSy 
when  Sunn  hemp  bore  404  pounds.  Eoyle's  experiments  gave  160  for 
Russian  hemp  and  190  pounds  each  for  Jubbulpore  hemp  (Orotalaria) 
and  the  Muddar  or  Calotropis  gigantea.  A  soft  kind  of  clom  has  been 
made  from  the  silky  down  of  this  tree  by  mixing  with  cotton.  It  has 
also  been  used  in  the  manufacture  of  paper. 

Marsdenia  tenacissima. — Eajmahl  Bowstring  Greeper. — This  plant  pro- 
duces the  jeetee  fiber  of  India.  There  is  no  sample  of  the  fiber  in  the 
museum,  but  as  it  is  often  referred  to,  and  is  a  well-known  fiber,  it  will 
be  proper  to  include  it  in  our  list.  The  plant  grows  in  the  Bajmahl  hills 
of  India  in  dry  and  barren  places,  and  the  fibers'  of  the  bark  are  em- 
ployed for  making  bowstrings  by  the  mountaineers.  ^^The  fibers  are 
Dot  only  beautiful  in  appearance,  but  strong  and  durable.'' 

In  Dr.  Boxburg's  tests  of  twine  made  from  jeeteCj  he  found  that  in  the 
dry  and  wet  states  it  bore  a  strain  of  248  and  343  x>ounds,  when  hemp 
[n  the  same  states  bore  158  and  190  pounds.  More  recent  tests,  how- 
ever, place  it  below  hemp  in  strength,  but  above  it  in  elasticity.  The 
dber  is  much  used  for  making  nets,  and  is  not  liable  to  injury  by  being 
kept  in  water. 

Orthanthera  viminea,  another  plant  belonging  to  the  milk-weed  femilyv 
grows  near  the  foot  of  the  Himalayan  Moulitsuns,  its  long,  slender,  leaf- 
less, wand-like  stems,  10  feet  or  more  in  length,  famishing  a  fiber  of 
remarkable  tenacity,  suitable  for  rope-miJdng.  Other  pUuits  of  this 
family  in  diflerent  parts  of  the  world  are  mentioned  as  producing  fiber; 
they  are,  however,  of  minor  importance. 
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1 2.— CORDIAC'B^. 

Cordia  nmcrophjlla^  Cordia  sehastifuij  Cordin  gcrascanfhus.^SmM  sam- 
ples of  libpr  ft'oiii  these  thre<>  species  of  cordiaceous  plants  were  received 
from  the  Smithsouiiin  Institntiob  (18G9),  withont  locality  or  other  data 
than  name.  The  plants  of  this  genus,  numberin|^  200  or  more  species, 
are  found  in  various  tropica)  and  sub-tropical  regions  of  the  world.  They 
are  trees  and  shrubs,  and  have  been  valued  for  their  medical  qualities, 
and  for  timber,  more  than  for  tiber,  which  is  known  as  Xaravali,  In 
Mysore,  Cardia  angustifolia^  called  by  the  natives  iVaiviuZi,*  is  used  in 
the  manufactui'o  of  rope.  The  bark  is  extracted  in  ribbon-like  layers^ 
and  then  twisted  into  cordage.  It  is  i>ossible  some  of  the  species  might 
yield  a  useful  fiber  for  textile  purposes,  though  the  examples  in  the  ma- 
scum  are  very  inferior.  In  its  lace* bark  appearance  tho  bast  resembles 
IStercuUa;  it  is  white  in  color,  soft,  and  of  inferior  tenacity. 

13.— TnYMALACBiB. 

Lagetta  Jratcarla, — Lace-bark  of  the  West  Indies  — There  is  quite  a 
pretty  and  interesting  series  of  lace-barks  in  tlie  museum,  the  most 
beantifiU  of  which  is  the  species  named  above.  It  is  remarkable  for  tiie 
net-like  api)earancc  of  its  easily-separateil  layers  of  bark,  and  when  de- 
tacheii  and  slightly  pulled  apart,  so  that  the  fibers  shall  not  be  parallel, 
exhibits  a  beautiful  natural  lace  of  creamy  whiteness  and  "soft  finish.*' 
There  are  a  number  of  examples,  the  most  interesting  of  which  is  a  sec- 
tion of  the  tieo  itscH',  about  a  foot  in  length,  enveloped  in  its  natural 
bark  at  one  end,  while  at  the  other  the  layers  of  inner  bark  are  pulld 
apart  and  fniyed  to  oxhil>it  the  lace,  which  is  seen  in  concentric  layers, 
the  libers  interweaving  in  every  direction.  The  specimens  are  from 
Jamaica,  wln're  the  tree  goes  by  the  name  Lagetto,  It  is  said  that  tJie 
governor  of  Jamaica  i)rescnted  to  Charles  II  a  cravat,  frill,  and  pair  of 
rulBes  ma^lc  from  this  material.  On  the  island  it  is  made  into  very  beau- 
tiful articles  of  wraring  ai>]»arel,  such  as  collars,  bonnet^  &c.;  and  even 
the  museum  sju-cimcns  have  been  coveted  by  lady  visitors  as  trimmiDg 
for  hats.  I  havii  novir  heard  of  the  libei*  being  used  regularly  foroonl- 
age,  though  it  is  sold  in  long  strips  in  the  public  streets  of  some  of  the 
<:itie:>  of  Brazil,  it  has  sometimes  been  made  into  thongs,  w^ith  which  to 
A\hip  negroes. 

Daphne  (<  nuifoUa, — Somewhat  similar  to  the  above  are  the  plants  of 
the  genus  Daphne,  which  are  widely  dislributeil  throughcmt  the  globe, 
iji  both  temiM  raLe  and  tro|»Ical  climates.  Tliei-e  are  a  number  of  fine 
exami)le8  in  the  musium,  liom  Brazil,  and  other  localities,  and  amoug 
tluMu  one  specimen  of  JK  cannuhina  (iSuiithsonian  Institution,  1869). 
Their  prinrij)al  use  is  in  tlu^  manufacture  of  pai)er  of  varying  quality,  the 
br.^1  of  whiili  lias  the  rer'onnacudatiou  of  being  strong  and  tough,  and 
not  liable  lu  crack  or  trar,  when  cioascd  and  f<ihled,  and  not  liable  to 
bi'  ailtMled  by  danjjMjess.  In  Iiulia,  its  durability  rendera  it  valuable 
f(»r  deeds  and  nicords. 


"Ti'..v-.'  nvo  ii.niH'M  ;jio  «Joii1mIo<s  tho  Haii>f'.  tli«'  orthoprapliy  bavitjjj  accirlentnllv 
l>iM.n  (iiaMjinl.  Ji  is  woiiljy  m'  nniaik  iliut  llio  iiitl»«renco3  in*the  apelTing  of  ludiah 
i.;Miu  «  Mv  v.ii'.iiis  aiu}ioiiti«- )ii:iy  1^-  iluo  it»  iLrir  Iii&vinix  written  the  ii  amen  .'ls  they 
mi  .11.  a  U)  l»c  iH'oiionnciMl  hy  tlu>  iiui i \'C%.     "  Ject-ee "  rtiid  " ChittCtt"  aro  oxauipleft 


VEGETABLE  FIBEBS.  533 

eoarse  kind  of  Ta^m  cloth,  aud  aie  ased  in  tills  way,  doubtlens,  for  do  tiling.  Tho 
libers  of  Daphne,  under  the  mieroscope  and  when  examined  in  glycerine,  appear 
united  in  bundles ;  they  are  easily  separated  by  the  needles,  lliey  are  very  fine,  stift*, 
and  generally  full,  and  their  surface  appears  smooth  without  longitudinal  or  transversa 
striae.  The  body  of  the  fiber  shows  a  swelling  at  the  points  where  it  has  been  sud- 
denly folded  upon  itself.  The  most  of  the  c^lls  have  a  comparatively  regular  and  uni- 
form diameter,  but  wo  meet  with  some  in  which  the  middle  is  very  large  for  a  little 
distance,  the  fiber  then  becomes  suddenly  thin  and  at  each  end  terminat'es  in  fine  long 
points;  they  are  usually  rounded  at  the  end  andsometimcs  exhibit  a  tendency  to  bifur- 
cate.   The  part  widened,  in  the  middle  contains  a  large  cavity  which  is  very  apparent. 

Pimelia  axiflora. — Similar  to  the  plants  of  the  Daphne  group  are  those 
belonging  to  the  genus  Pimelia,  which  are  natives  of  Australia,  Tas- 
mania, and  New  Zealand,  comprising  some  seventy  or  more — slender 
branching  shrubs  bearing  white  or  yellow  flowers.  The  species  have 
all,  more  or  less,  tough,  stringy  bark,  suitable  for  textile  purposes.  Dr. 
Guilfoyle  preparexl  the  present  species,  and  accompanies  it  with  this 
description :  *'The  Curr^^'joug  of  the  aborigines,  a  tall  glabrous  shrub 
with  smooth  bark  of  exceeding  toughness,  suitable  for  fishing-lines, 
whip-cord,  &c.  It  is  found  plentifully  in  the  forests  and  guUies  in 
alpine  and  sub-alpine  situations.''  Samples  of  Curryjong  paper  are  ahso 
exhibited  in  the  collection  of  paper  substances  received  at  the  same 
time.  < 

The  seeds  of  the  plant  yield  an  oil  from  which  the  genus — derived 
fix)m  the  Greek  pimele^  a  fat — ^received  its  name.  Some  of  the  species 
are  cultivated  as  greenhouse  plants.  , 

14. — ^XJetioaob.b. 

Boehmeria  nivea, — Ramie,  China  Grass. — This  is  another  plant  of  prac- 
tical value  to  American  agriculture,  though  its  value  can  hardly  be  said 
to  be  appreciated  save  by  the  few  who  have  fought  over  the  ground  of 
experiment.  As  to  nomenclature,  we  have  adopted  the  Javanese  name 
of  the  plant,  which  is  known  as  Bamee.  In  India  it  is  commonly  known 
as  Rheaj  ha\ing  been  cultivated  from  time  immemorial  in  Assam,  Ding- 
lepore,  and  Sylhet,  where  it  is  regarded  as  most  useful  for  fishing-nets, 
rhe  cultivated  variety,  though  botauically  the  same  as  the  wild,  is  called 
Dome  rheuj  and  is  produced  for  nets  and  fishing-tackle,  while  the  latter 
variety  is  called  Ban  rhea.  With  the  Singpoos  the  name  is  Pan.  and 
cloth  is  made  from  it,  while  in  Burmah  it  is  used  to  make  a  kind  of  unen. 
In  Sumatra  it  is  called  CaJ<ee^  and  the  Chinese  name  is  Chu  ma,  firom 
which  the  celebrated  grass  cloth  is  made,  and  from  which  we  derive  our 
English  name,  "  China  Grass.''  Sevei^al  varieties  of  Boehmeria  agre  cul- 
bivated  in  Japan,  and  the  process  of  preparing  the  fiber  is  similar  to  that 
in  use  for  the  preparation  of  hemp — as,  indeed,  all  of  their  best  fibers. 
The  China  Grass  industry  in  Japan  dates  back  to  1660  A.  D.,  and  the 
finest  fabrics  are  manufactured  at  Yechigo  (to  the  north  of  Tokio.  on  the 
west  coast).  The  annual  ijrod action  amounts  to  nearly  100,000  pieces 
3f  goods,  9  to  10  yards  in  length. 

In  our  o^^^l  country  ramie,  as  yet,  has  only  been  produced  experi- 
mojitally.  Tliat  it  can  be  produced  in  any  quantity  in  the  South  is  a 
scttU^l  fact,  and  that  it  can  be  grown  successftdly  even  as  far  north  as 
N^ew  Jersey  has  been  demonstrated  within  the  last  two  years.  Much 
has  been  written  upon  the  subject  of  ramie  culture,  both  in  this  and  other 
lands,  and  no  small  share  of  ramie  literature  is  to  be  found  between  the 
covers  of  dopajlmont  i>ublications. 

The  stren^xtb  of  this  fiber,  judging  from  Dr.  Roxburgh's  experiments, 
places  it  in  tlie  tirst  rank.  He  found  that  Jeetee  fiber  {Marsdenia  tenacea- 
rima)  broke  with  a  strain  of  218  i)ounds,  when  CcUcee  (or  ramie)  broke 


534         REPORT  OP  THE  COMMISSIONER  OP  AOBICULTUBE. 

with  240  pounds.  Chinese  jute  was  broken  at  164  ponndSy  while  hemp 
{Cannabis  saliva)  only  stood  a  strain  of  158  pounds.  A  recent  expea- 
ment  quoted  in  an  India  report  shows  a  Rtill  |?reat«r  difference  between 
this  and  other  fibers,  a  spun  thread  of  Eussian  hemp  having  broken 
with  a  strain  of  84  pounds,  while  a  similar  one  of  ramie  only  broke  with 
the  remarkable  strain  of  252  pounds,  or  in  the  proportion  exactly  of  oda 
to  three, 

The  first  museum  samples  were  received  about  twelve  years  ago, 
firom  James  Wade  &  Sons,  England,  and  are  interesting  as  showing  tiie 
various  stages  or  processes  of  manufacture,  as  well  as  the  many  beuiti- 
fill  fabrics  that  can  be  made  from  its  fiber.  The  raw  product  in  this 
series  is  India  ramie,  as  imported,  and  this  is  followed  by  the  dressed 
and  bleached  fiber,  some  of  the  specimens  of  silvery  whiteness,  and  le- 
markable  for*brilliancy  and  lust<^r.  Then  follows  a  large  series  of  man* 
nf^tures,  principallypoplin  audmozambique  dress  goodSyflgoredorleaiUL 
&a,  in  infinite  variety.  These  are  made  of  pure  ramie,  of  rande  mixaa 
with  cotton,  and,  in  some  cases,  ramie,  cotton,  and  wooL  Later.  anoQier 
series  was  received  from  the  same  manufacturers  exhibiting  a  stiu  grsKtsr 
variety  of  dress  goods  of  various  kinds,  some  of  these  having  fbe  butar 
ofsUk. 

Many  specimens  of  experimentally  prepared  fiber  have  been  raoeiTed 
jBrom  the  South,  together  with  manufactures,  the  results  of  ezperimenti 
by  Le  Franc,  Eoezl,  Bonzam,  and  others.  In  these  mannfactares  of 
American  ramie  there  are  several  specimens  of  fabrics  suitable  fixr 
handkerchiefs,  shirt-bosoms,  and  the  uses  for  which  linen  is  usually 
employed.  One  interesting  specimen  of  fiber  (some  two  or  three  feet  in 
length)  exhibits  the  stalk  as  grown,  the  bark  separated  into  fiibery  and 
the  cleaned  ramie,  all  in  one  piece.  There  are  also  samples  of  flncdy-pre- 
pared  fiber  from  otlier  foreign  localities  than  those  mentioned^  and  one 
of  tliese  exhibits  American  ramie  prepared  in  France.  Borne  good 
specimens  of  rope  are  also  shown,  though,  doubtless,  this  use  of  the 
fiber  need  not  be  encouraged  while  there  are  so  many  coarser  fibers 
better  suited  to  the  purpose.  Paper  is  also  made  from  this  sabstancOy 
which  is  white  and  fine. 

The  Japanese  series  of  China  grass  exhibits  the  state  of  perfection  to 
which  this  industry  has  been  brought  in  that  country.  It  indades  raw 
material  variously  prepared,  together  with  textiles  of  great  beaaty* 
They  are  woven  puie  or  mixed  with  silk,  cotton,  or  other  fiber,  and 
some  of  them  dyed  in  colors.  For  best  modes  of  cultivation,  prepara- 
tion, &o.,  the  render  is  referred  to  Part  Second  of  this  report|  where  the 
latest  facts  regarding  it  are  X)resented. 

TJriica  (jigas. — Tree  Kettle  of  Australia. — ^This  is  alsocailled  the  glsui- 
tic  nettle  tree,  and  by  tlie  natives,  goo-mao-mah.  It  is  a  native  of  Kew 
South  Wales,  and  is  very  abundant  on  the  McLeay  and  other  northern 
rivers.  In  B(»nnett's  '*  Wanderings  of  a  I^aturalist  in  Australia^''  tiie 
author  states  that  the  tree,  when  in  full  vigor,  rises  from  its  base  by  a 
series  of  buttresses  of  singularly  regular  outline,  graduaUy  tapenng 
without  a  branch,  to  the  height  of  120  to  140  feet;  the  trunk  then  di- 
vides into  a  regularly  formed,  wide-spreading  head,  which  excites  admi- 
ration by  its  extraordinary  size.  The  ordinary  elevation  of  the  tree  is 
25  to  50  feet.  "The  poisonous  fluid  secreted  from  the  foliage  is  very 
powerful,  particularly  in  the  younger  leaves,  and  their  sting  is  exceed- 
ingly virulent,  producing  great  suilering."  The  tree  is  also  indieenoos 
in  Queensland,  and  Dr.  Guilfoyle  sends  specimens  of  fiber  from  Yictoria. 
The  fiber  is  vers'  strong  and  line,  and  suitable  for  fishing-lines,  &0.  In 
Kew  South  Wales  its  liber  is  made  into  cordage  of  consideraUe  te- 
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nacity.  The  specimens  were  accompanied  by  a  dilly-bag,  made  by  an 
Australian  aboriginal.  The  wood  of  this  tree  is  soft  and  fibrons,  and 
might  be  pulped  up  for  fiber.  It  is  claimed  that  the  best  and  strongest 
ftber  is  obtained  from  the  bark  of  the  roots.  The  fiber  is  easily  prepared 
and  can  be  obtained  in  quantity. 

15.— MOBAOEJS. 

Brotissanetia  papifri/era, — ^The  Paper  Mulberry. — ^This  interesting  and 
well-known  plant  is  a  native  of  the  islands  of  the  Southern  Ocean,  as 
well  as  China  and  Japan,  but  has  been  introduced  into  many  other  conn- 
fcries,  and  is  now  a  common  tree  in  gardens.  In  Japan,  where  it  is  highly 
esteemed  for  its  fibrous  qualities,  it  is  known  as  the  Kodau;  in  Ohina  it 
LB  called  Tchou  and  Hoa-ko-chu,  Kendang  is  the  Javanese  name  for  the 
plant,  while  in  the  Fiji  Islands  it  is  known  as  Morlo. 

In  Tahiti  and  other  South  Pacific  islands  a  species  of  cloth  is  manu- 
GEictured  from  its  bark  known  as  Tappa^  Tapa.  or  JTopa,  an  interesting 
series  of  which  are  shown  in  the  department  collection. 

It  is  said  that  the  finest  and  whitest  cloth  and  mantles  worn  by  Sand- 
wich Islanders  and  "  the  principal  people  of  Otaheite,''  are  made  from 
the  bark  of  this  tree.  It  dyes  readily,  particularly  in  red,  and  takes  a 
g;ood  color.  Tapa  cloth  is  also  printed ;  a  large  sheet  from  the  Fyi 
[dands,  in  possession  of  the  department,  being  stamped  or  rudely  printed 
in  black,  in  large  checks  or  squares  resembling  the  patch- work  comfort- 
sible.  The  manner  in  which  the  fiber  is  beaten  out  by  the  native  women 
3f  Otahcit^  is  very  curious.  The  cleansed  fibers  are  spread  out  on  plant- 
ain leaves  to  the  length  of  about  11  or  12  yards :  these  are  placed  on  a 
regular  and  even  surface  of  about  a  foot  in  breadth.  Two  or  three  lay- 
ers are  thus  placed  one  upon  another,  much  attention  being  paid  to 
Quaking  the  cloth  of  uniform  thickness :  if  thinner  in  one  place  tiian 
another  a  thicker  piece  is  laid  over  this  place,  when  the  next  layer  is  laid 
iown.  The  cloth  is  left  to  dry  during  the  night,  and,  a  part  of  the  moist- 
are  being  evaporated,  the  several  layers  are  found  to  adhere  together 
80  that  ttie  whole  mass  may  be  lifted  from  the  ground  in  one  piece.    It 

then  laid  on  a  long  smooth  plank  of  wood  prepared  for  the  purpose, 

d  beaten  with  a  wooden  instrument  about  a  foot  long  imd  three  inches 
square.  Each  of  the  four  sides  has  longitudinal  grooves  of  different  de- 
crees of  fineness,  the  depth  and  width  of  those  on  one  side  being  suffi- 
jient  to  receive  a  small  pack-thread,  the  other  sides  being  finer  in  a  re^- 
ilar  gradation,  so  that  the  grooves  of  the  last  would  scarcely  admit 
inything  coarser  than  sewing-silk.  A  long  handle  is  attached,  and  the 
jloth  is  first  beaten  with  its  coarsest  side,  and  spreads  very  mat  under 
ihe  strokes ;  it  is  then  beaten  with  the  other  sides  successively^  and  is 
llien  considered  fit  for  use.  Sometimes,  however,  it  is  made  still  thinner 
t)y  beating  it,«after  it  has  been  several  times  doubled,  with  the  finest  side 
)f  the  mallet,  and  it  can  thus  be  attenuated  until  it  becomes  as  fine  as 
nusUn.  Should  the  cloth  break  under  this  process,  it  is  easily  repaired 
3y  laying  on  a  piece  of  bark,  which  is  made  to  adhere  by  means  of  a 
glutinous  substance  made  from  the  arrow-root,  and  this  is  done  with 
rach  nicety  that  the  break  can  hardly  be  detected.  In  other  islands  the 
t)ark  is  kept  wet  and  scrai)ed  with  sharp-edged  shells.  It  is  said  the 
King  of  the  Friendly  Islands  had  a  piece  ma^e  which  was  120  feet  wide 

id  2  miles  long. 

In  Japan,  it  may  be  mentioned  as  a  peculiarity  that  a  kind  of  dotii  is 
made  from  paper  derived  from  this  tree.  It  is  cut  into  thin  strips, 
which  are  twisted  together  and  spooled,  to  be  used  in  the  woof  of  tii« 
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fabric;,  while  the  warp  is  composed  of  silk  or  hemp.  About  250  piecei 
ouiy  arc  maTiufacturod  at  the  principal  manafacturing  place.  The  paper 
mTilbem  grows  ever>  where  in  Japan,  and  is  a  valnable  tree  as  famish- 
ing the  bust  from  wliich  a  large  portion  of  the  Japanese  paper  is  made. 
The  plants  are  reproduced  in  quantity  by  subdi^diug  the  roots,  and  in 
two  or  three  years  are  ready  to  be  cut.  This  work  is  done  in  Novem- 
ber, and  the  branches  (7  to  li)  feet  lon<?)  are  made  up  into  bundles  3  or 
4  feet  in  h-ngth,  and  steamed,  so  that  the  bark  is  loosened  and  can  be 
more  readily  stripped  oil*.  This  is  washed,  dried,  and  then  again  soaked 
in  w<iter  and  scraped  with  a  knife  to  remove  the  outer  skin,  which  is  used 
for  inferior  kimla  oi'  paper.  Tlie  bast  when  cleaned  is  washed,  repeat- 
edly knead«Hl  in  clean  water,  and  rinsed.  It  is  then  bleached  in  the 
sun  until  Kutlieiently  white,  after  which  it  is  boiled  in  a  lye,  chiefly  of 
buckwheat  ashes,  to  remove  all  gummy  matters.  The  fibers  are  now 
readily  separated,  and  are  transformed  into  pulp  by  beating  with  wooden 
mallets.  The  pulp  is  mixed  in  vats  with  the  necessary  quantity  of  wa- 
ter, to  which  is  added  a  milky  substance  prepared  from  rice-flour,  and 
the  gummy  infusion  of  the  bark  of  Hydrangea  paniculataj  or  the  root  of 
Hibisaus  manihot  The  couches  on  which  the  pai>er  sheets  are  pro* 
duced  are  made  of  bamboo,  si)lit  into  very  thin  sticks,  and  united  in 
parallel  lines  by  silk  or  hemp  threads,  so  as  to  form  a  kind  of  mat.  This 
is  laid  upon  a  wooden  frame  and  the  apparatus  dipped  into  Uie  vat) 
raised,  and  shaken  so  as  to  spread  the  pulp  evenly,  after  which  the  oover 
is  first  removed,  then  the  bamboo  C/Ouch  with  the  sheet  of  paper,  and  in 
returning  the  opeiative  lays  the  sheet  upon  the  others.  When  a  nam- 
ber  of  sheets  have  thus  been  prepared  they  are  pressed  to  exclude  tiie 
water,  and  afterwanls  spread  out  with  a  brush  upon  boards  and  allowed 
to  dry.  The  sheets  are  only  about  2  feet  in  length,  but  sometimes 
sheets  10  feet  long  are  produced.* 

An  effort  was  made  in  Europe  to  employ  the  paper-mulbeny  in  the 
manufacture  of  j)aper,  but  the43e  efforts  have  resulted  in  nothing,  and 
the  brovBHoneim  remains  an  ornamental  tree,  and  no  one  dreams  ^util- 
izing it  in  this  industry. 

Ytitillart  says  the  fibers  of  this  plant,  when  separated  (by  boiling  in 
an  alkaline  solution  and  afterwards  ground  in  a  mortar),  ^'  appear  per 
fectly  transparent,  are  striated  longitudinally,  and  are  often  flattened 
on  each  other,  and  convoluted  like  a  ribbon ;  the  points  are  fHnged  and 
temiiiiate  in  a  round  end.  They  have  a  tendency  to  crisp  and  curl  vnff 
into  rings,  which  indicates  that  they  can  be  readily  felted.''  As  to 
size,  those  bordering  on  the  epidermis  are  larger  than  the  fibers  in  the 
parenchyma  which  border  on  the  zone  of  the  camhium  {FicuM  species  not 
identified). 

In  J^*ernardin\s  Catalogue,  before  mentioned,  there  are  no  less  than 
nine  spe^ries  of  this  genus  rejiresented  as  fiber-producing  plants.  Ode- 
bratcMl  for  one  of  its  species  yielding  the  fig,  and  another  the  oaout- 
O'louc  of  Assam,  the  genus  Ficm  abounds  in  Southern  Europe,  AfUca, 
the  wann  parts  of  India,  and  the  isles  of  the  Southern  Ocean,  and  lep- 
r(\sentatives  are  found  in  the  Western  hemisphere.  Boyle  alludes  to 
the  genus  and  says  '^  it  is  probable  tiiat  the  bark  of  some  of  thespedes, 
like  that  of  the  i)aper-mulberry,  may  be  converted  into  half -stuff,  as  the 
bark  of  one  s]»e(*ies  is  used  for  pajier-making  in  the  island  of  deylon." 

In  the  collection  of  Brazilian  fibers  (Exhibition,  1876),  there  is  one 
specinien  that  closely  resembles  the  fiber  of  BrousitoneHa  papyrtfera^ 
which  was  obtained  from  a  s])ecimen  of  *'wild  fig"  found  growing  on 

*  This  acrouDt  is  coDdenned  from  a  report  hy  the  Japanete  ComiiuMlonen  totlM 
Philadelphia  Exhibition,  1876. 
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tlie  Doce  Eiver,  the  milk  of  wliicli  is  said  to  contain  India  rubber.  Dr. 
Nicolaa  J.  Moreira,  reporting  on  fibers  from  Minas  Geraes,  in  a  little 
brochure  of  16  pages,  thus  writes  of  the  plant  producing  these  speci- 
mens: 

The  tmnk  leayes,  or  atalk  leaves  (t.  e., layers f),  althongb  thev  cannot  be  separated  into 
distinct  fibers,  nevertbeless  offer  an  interest  not  less  industrial.  By  soaking,  tbe  leaves 
come  out  whole;  when  introduced  between  iron  cylinders,  in  consoaneiice  of  the  com- 
pression suffered,  they  become  very  thin,  yet  preserving  a  remarKable  width  and 
length.  In  this  condition,  to  say  nothing  of  their  being  objects  of  curiosity,  it  is  pos- 
sible to  transform  them  into  thick  garments  for  country  laborers  or  other  workmen. 
•  •  •  Without  farther  preparation,  letters  and  official  documents  are  written  on 
the  precious  bark  of  this  rich  tree  of  the  Doce  River.  M.  Leverino  Costa  Leite  has 
taken  from  one  tree  275  cavados  (206  yards)  of  bark  sheets,  three-fourths  of  a  yard 
wide. 

These  samples  are  in  the  possession  of  the  museum. 

16.— GANABINAGEiB. 

Cannabis  sativa, — Hemp. — In  our  rambles  among  tlie  fiber-producing 
plants  of  many  lands,  in  the  pages  of  this  article  we  cannot  fail  to 
notice  how  often  the  word  hemp  is  used  and  applied  to  so  many  differ- 
ent fibers. 

However,  we  are  considering  now  the  true  hemp-plant,  which  ^ws 
not  only  in  our  own  country,  but  in  many  other  portions  of  the  civilized 
world,  the  fiber  of  which  is  so  generally  employed  for  rope  that "  stretch- 
ing hemp  "  can  have  but  one  meaning.  In  fact,  it  has  been  so  universally 
employed  in  the  manufacture  of  cordage  that  the  value  of  all  other 
fibers^  as  to  strength  and  durability,  is  estimated  by  it.  In  many  of  the 
expenments  of  Roxburgh  and  others  we  find  "Russian  hemp''  (Peters- 
burg hemp)  or  "  best  English  hemp"  taken  as  standards  of  comparison. 

Its  native  home  is  India  and  Persia,  although  it  is  in  general  cultiva- 
tion in  many  parts  of  the  world,  both  in  temperate  and  more  tropical 
climes,  though  only  in  large  quantities  for  expoit  in  Russia  and  Poland. 
French  hemp  is  much  valued,  as  well  as  that  produced  in  England  and 
Ireland:  but  the  finest  quality  comes  from  Italy,  and  is  pronounced 
fine,  soft,  lightcx)lored,  and  strong.  Hemp  grows  in  all  parts  of  India, 
and  in  many  districts  flourishes  in  a  wild  state.  It  is  but  little  culti- 
vated for  its  fiber,  although  Bombay-grown  hemp  "  was  proved  to  be 
superior  to  the  Russian."  In  portions  of  India,  as  well  as  other  hot 
countries,  it  is  cultivated  for  its  narcotic  products,  the  great  value  of 
which  makes  the  India  cultivators  indifferent  about  the  fiber.*  Hemp 
18  largely  grown  in  Japan  for  the  manufacture  of  cloth.  This  industry 
is  very  old,  as  prior  to  the  Introduction  of  silk-weaving  it  was  the  only 
textile  fabric  of  the  country. 

As  the  processes  of  hackling,  &c.,  are  not  applied  in  Japan,  the  ma- 
nipulation of  spinning  is  rather  tedious,  all  the  fibers  having  to  be  taken 
off  one  by  one  and  the  ends  knotted  together  so  as  to  form  a  thread  of 
suflBcient  length  to  be  spooled  and  used  for  weaving.  The  province  of 
Yamato  is  the  principal  center  of  manufacture  of  hemp  fabrics.  Nara, 
the  capital,  alone  producing  400,000  pieces  9  to  10  yards  in  length. 
The  Japanese  method  of  cleaning  and  preparing  hemp  is  to  soak  the 
stems  in  water,  after  which  the  bark  is  stripped  off,  and,  if  necessary, 

•  When  it  is  grown  for  the  resinous  prinoiBle  which  forms  the  intoxicatinff  drag 
called  chang  (Hasheesh),  the  plants  are  placed  some  distance  apart,  so  that  the  air 
and  snn  can  ^t  to  them ;  while  for  prodacing  fiber  the  opposite  treatment  is  required, 
and  the  seed  is  sown  thickly  in  order  to  foroe  tiie  stems  to  grow  straight  and  tatU 
without  branching. 
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cleaned  with  an  iron  tool.  Tlie  inner  fibers  are  then  washed  and 
bleach^,  and  brought  toni;irket  in  ihiis  state.  This  is  a  mediom  qual- 
ity. The  finest  quality,  ami  the  whitest,  is  i)roduced  by  steaming  the 
stems,  soaking  for  one  day  in  water,  and  then  stripping.  A  third  grade 
is  stripped  immediately  from  the  stem,  and  preserves  a  greenish  color. 
In  this  connection  it  is  interesting?  to  note  that  wool  has  never  been  pro- 
duced in  Japan,  and,  as  hcis  been  sliown,  cotton  only  dates  back  to 
the  sixteenth  centur3\ 

The  Sanscrit  name  of  the  plant  is  Bhanga;  InHindostan  itiscaUed 
Oanja;  the  Arab  name  is  Kiiinvhj  from  which,  doubtless,  its  Latin 
Dame,  CannahiSy  is  derived ;  in  Persia  it  is  known  as  Bung^  while  in 
China  it  is  Chu  ts-ao^  and  Japan,  Asm.  A  dozen  other  names  might  1)6 
given,  but  the  present  will  serve  to  identify  it. 

The  plant  is  so  well  known  in  this  country,  and  the  mode  of  cultiva- 
tion and  preparation  of  the  iibcr  such  a  familiar  matter  to  those  intc^ 
ested  in  producing  it,  that  desciiption  seems  unnecessary.  Intorestang 
£Eicts,  however,  connected  with  the  hemp  industry  will  be  fonnd  in  part 
second  of  this  report.  The  museum  series  of  specimens,  throngh  tbe 
donations  of  the  commissioners  of  the  various  countries  represented  at 
the  Centennial,  is  quite  full  and  complete,  in  fact  more  so  in  tiiefiwdga 
department  than  in  our  home  series.  It  was  noticeable,  in  preparing 
our  own  museum  exhibit  te  send  to  Philadelphia^  that  the  hemp  in- 
dnstry  in  this  country  had  declined  materially  from  the  meager  le- 
fiponse  to  calls  for  specimens.  The  cause  of  this  decline,  the  remedy, 
land  the  future  prospects  of  hemi)  cultivation  in  this  countiy  are  given 
Sn  another  portion  of  this  re]X)rt.  Among  the  specimens  in  the  mnsemn, 
the  samples  presented  by  the  Flax  and  Uemp  Commission  are  presesred, 
and  form  an  interesting  study.  There  are  no  specimens  of  hemp  mana* 
fkctore  in  the  collection. 

17.— MuSACB-flJ. 

We  have  been  considering  thus  fiir  the  exogenous  plants,  the  fiber  of 
which  is  produced  in  the  bark,  and  which,  as  we  have  seen,  indudesall 
our  finer  textiles,  as  cotten,  ramie,  fiax,  jute,  &c.  We  now  come  tocon- 
Isider  the  class  of  endogens,  furnishing  what  is  generally  termed  fioltt* 
^ceons  fiber,  which  is  much  coarser  than  fibers  of  the  first  class,  and  used 
principally  for  cordage,  as  the  !Manila  hemp,  I:^ew  Zealand  flax,  pine- 
apple fiber,  &c.  The  first  family  is  that  of  the  plantain  and  bammai 
to  which  the  Manila  hemp  belongs. 

Musa  textilis. — ^^Vild  Plantain. — This  plant,  as  well  as  the  fiber  pro- 
duced from  it,  the  celebrated  IManila  hemp,  is  called  A&oca  by  tlM 
natives  of  the  Phillippiue  Isles.  Other  names  are,  however^  given  to  the 
different  qualities  of  the  fiber,  as  handala^  which  appears  to  be  the  harder 
and  stronger  outer  fiber,  which  is  used  for  cordage.  The  finer  fibers  A 
tiie  inner  layer  are  called  hipis^  and  are  employed  in  weavine  delicate 
fiibrics,  while  the  intermediate  layers  famish  the  AupoZy  which  enters 
into  the  manufacture  oi'  the  web-cloths  and  gauzes.  The  natives  dis- 
tinguish the  several  vtirieties  of  the  plant  as  follows:  Abaca  brava^  or 
the  wild  Ahaca^  called  by  the  liicoles  Agoiai;  the  mountain  AbaoOj 
which  is  used  fur  making  ropes,  called  Agotag  and  AniO(7uid;  the  8ag^ 
of  the  Blsayas ;  the  JAiquis  of  the*IMsaya*s,  by  whom  the  fibers  of  the 
original  Abaca  are  Cidled  Lamot    The  Malay  name  isPisM/ng  uta/n. 

The  species  of  Mus(f,  anionp:  ^hich  are  the  plantain  and  banana,  are 
tropical  plants,  found  in  many  ])ortions  of  the  globe.  Th0y  are  indig- 
enous in  the  PhillipxilDe  Isles  and  the  islands  of  tiie  Indian  ArchipelagOt 
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They  have  been  cultivated  from  the  most  remote  times,  in  tropical  cK- 
mates,  in  subtropical  Asia,  America,  and  Africa,  and  the  islands  of  the 
Atlantic  and  Pacific  Oceans,  for  the  sake  of  the  fruits.  In  the  Phil- 
lippine  Isles,  where  it  is  most  used  for  its  fiber,  the  plant  is  found  in  both 
a  wild  and  cultivated  state.  The  natural  groves,  however,  are  consid- 
ered property. 

The  Ahaea  is  cut  when  abont  one  year  and  a  half  old,  Just  before  its  flowering  or 
frnctification  is  likely  to  appear.  If  cat  earlier,  the  fibers  are  said  to  be  shorter  bat 
finer.  It  is  cut  near  the  roots,  and  the  leaves  cat  off  Jnst  below  their  expansion.  It 
is  then  slit  open  lonrritadinaUy,  and  the  central  pedancle  separated  fiN)m  the  sheath- 
ing layers  of  iibers,  which  in  short  are  the  petioles  of  the  leaves. 

The  fibrous  coats,  when  stripped  oflF,  are  left  for  a  day  or  two  in  the 
shade  to  dry,  and  are  then  divided  lengthwise  into  strips  three  inches 
wide.  They  are  then  scraped  with  an  instrument  made  of  bamboo^  until 
only  the  fibers  remain.  When  sufiaciently  scraped,  the  bundles  of  fibers 
may  be  shaken  into  separate  threads,  after  whica  they  are  sometimes 
washed,  then  dried  and  picked,  the  fiinest  being  separated  by  women 
with  great  dexterity. 

After  the  fiber  has  been  cleaned  in  this  manner,  it  is  ready  for  the 
manufacture  of  cordage,  and  for  all  purposes  where  a  coarse  fiber  is 
employed.  The  fine  fiber,  however,  which  is  to  be  used  for  weaving, 
undergoes  the  still  further  operation  of  beating,  which  is  performed  wiSi 
a  wooden  mallet,  which  renders  the  fiber  soft  and  pliable,  it  having  first 
been  made  up  into  bundles.  The  separate  filaments  are  then  fastened 
together  at  their  ends  by  *gumming ;  it  is  wound  into  balls,  and  is  then 
ready  for  the  loom.  Sometimes  it  is  dressed  like  flax,  on  a  Mnd  of 
hacMe,  and  afterwards  washed  many  times  in  running  water  until  per- 
fectly free  from  all  extraneous  matter,  after  which  it  is  hung  over  poles 
or  ropes  to  dry. 

M.  Perrouttel,  a  French  botanist,  in  the  ^^Annales  Maratimea  et  OoUm- 
tales  du  France,'^  states  that  the  Abaca  of  the  Fhlllippines  diflfers  essen- 
tially from  all  the  varieties  of  banana  known.  Its  stem  is  15  to  20  feet 
high,  of  a  dark  green  color,  and  very  smooth  on  its  surface.  Its  leaves 
are  of  the  same  color,  long,  straight,  with  strongly  marked  nerves.  The 
fruit  is  small  and  triangular,  resembling  abortive  bananas,  and  scattered 
here  and  there  near  the  extremity  of  the  fruit-stem.  The  plant  requires 
a  rich  humid  soil,  and  flourishes  in  thick  forests  at  the  base  of  the  moun- 
tains, where  it  acquires  in  a  short  time  an  extraordinary  development. 
In  regard  to  the  capability  of  the  Abaca  for  the  mann&ctore  of  flna 
fkbrics,  the  writer  says : 

Of  the  finer  sort  tisanes  or  nmslins  are  made  of  great  beauty,  whioh  are  TBtjdtmt, 
even  in  Manila.  I  had  a  number  of  shirts  made  m>m  the  miuuin«  wlii<di  bwtea  ms  a 
Tery  long  time,  and  were  cool  and]agreeabl6in  the  use.  Bat  it  is  espeoiaUhr  in  Francs 
that  tissues  of  this  material  are  best  made  and  of  the  greatest  beantj.  Tiusj  xeoehra 
an  colors  Trith  equal  perfection.  Veils,  crapes,  neckerohiefb.  robes^  ioA  women's  hsti 
— all  of  great  beauty  and  high  cost,  as  weU  as  of  wonderfiil  dniabilitj— aie  among  the 
manufactures  from  the  fibers  of  Ahaca,  Besides  these  axe  yarions  artioles  of  men^s 
wear,  such  as  shirts,  Tests,  pantaloonsj  Ao, 

Another  author  mentions  that  beautiftil  shawls  are  made  from  it. 

In  the  monthly  report  of  this  department  for  1872,  page  365^  there  is 
a  communication  on  this  subject  by  a  resident  of  the  PhUlippme  IsleSi 
from  which  it  will  be  seen  that  as  late  as  1872  no  other  met^iod  of  ex- 
tracting the  fiber  than  the  laborious  scraping,  described  above,  has  been 
devised.  Two  men  will  cut  and  scrape  about  25  pounds  of  the  fiber  in 
a  day,  the  man  that  cuts  the  trees  transporting  them^  stripping  tiie 
layers,  and  cleaning  the  scraped  fiber,  thougliit  is  ttumght  this  is  abavi 
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the  aveiage.  '*  From  150  to  L'OO  trees  arc  required  to  produceioue  picul, 
or  MO  [)oiiii(ls  ol"  lib(U\  or  3,200  trees  lor  a  tou  of  2,240  pounds."  Thus 
ail  Indian  prepares  ouly  al>t)Ut  12  pountljs  of  fiber  per  day,  for  which  he 
receives  his  h^ilf  sliarc,  18  c^nts,  which  is  the  value  of  6  pounds  of  the 
hemp,  '*yet.  tliis  iusignilicant  jHttaiice  suflices  for  the  wants  of  himself 
and  family.^ 

In  this  connoclion  it  is  surinisingr,  when  ro  many  hundred  thonsand 
bales  of  fiber  are  ])ro<lii<^ed  annually,  and  the  scraping  is  comparatively 
such  a  simple  matter  in  its^^elf,  that  machines  have  not  long  ago  been  in- 
vented to  meet  the  wants  or  requirements  of  the  natives  and  those  en- 
gaged in  the  hemp  industry.  There  ai*e  no  slaves  on  the  islands^  and 
the  natives  work  on  shares  or  aie  small  [iroprietors.  In  regoid  to  Abaca 
culture  in  our  own  couutiy,  the  writer  last  quoted  states: 

If  HpeciiiienB  of  Manila  }>lantaiTi  were  imported  and  propftgated,  it  might b6  aioinoe 
of  great  protir  in  tlio  Soiitbem  States.  Nu  specit^s  of  Miisa  examined  in  the  South  or 
in  Houth  America  produces  the  Manila  fiber.  The  plantains  on  thia  continent  an  too 
wat«ry  to  allow  the  formation  of  nseful  iiber  in  the  trunk. 

•  ■ 

The  writer,  I  think,  is  mistaken  in  stating  that  the  A&oea  would  flooiriah 
in  the  '^  Soul  hern  States."  It  might  succeed  in  Florida.  (See  Plantain, 
or  Mtufa  paradUiaca^  below.) 

The  fil>er  is  white  and  lustrous,  easily  separated,  stiff  and  very  tena- 
cious, and  also  very  light,  wbich  is  a  great  advantage  when  the  fiberifl 
usexl  for  the  rigging  and  ninning  roi>es  of  ships,  viewed  miciosoopio- 
ally  the  bundles  of  fil)ers  are  very  large,  but  are  readily  separated  into 
smooth  fibers  of  even  diameter,  after  the  alkaline  batti.  The  central 
canity  is  large  and  very  apparent,  the  walls  being  of  uniform  thickneaSi 
The  ends  grow  slender  gradually  and  regularly.  The  detached  sectionB 
(cros.s-sections)  a])pe^r  iiregidarly  round  or  oval  in  shape,  and  the  cen* 
tral  ea\ity  is  very  open  and  prominent. 

As  to  tenacity,  compared  with  iCnglish  hemp,  it  stands  as  follows:  A 
ro]>e  of  Manila  ii\  in(^he^  in  circumference  and  2  fathoms  long  stood  a 
strain  of  4,000  pounds  before  giving  way,  while  a  similar  rope  of  Bng- 
lish  hem])  broke  with  «'^,S85  pounds.  A  second  test  of  rope  If  inches  in 
circumference,  and  the  same  length,  gave  1,490  pounds  for  the  Mftwila^ 
and  1,184  pounds  for  the  English  hemp. 

A  large  and  valuable  collection  of  Abaca  or  Manila  hemp  was  received 
at  Philadelphia  (Exbibition,  1876),  comprising  a  large  portion  of  the 
fiber  exhibit  of  the  Philippine  Isles.  The  fiber  is  exhibited  indifferent 
stages,  as  well  a.s  sami)les  of  Abaca  cloth  and  the  manufactures  firom  it. 
Other  sami>le8  were  received  from  the  Queensland  exhibit,  prepared  1^ 
Alexander  McPherson. 

The  manufacture  of  Manila  hemp  in  this  country  is  for  the  most  part  con- 
fined to  hea  vy  cordage*..  Mr.  Joseph  Ghisholm,  a  veteran  manufacturer  of 
Salem,  Mass.,  suites  that  Manila  hemp  began  to  be  nsed  extensively  in  thii 
country,  in  Salem  and  Boston,  in  1824  to  1827.  In  1820  a  sample  was 
bronght  to  the  first-mentioned  city  by  John  White,  a  lieutenant  in  the 
United  Stat(js  Na\n>',  on  the  brig  Elizabeth.    He  also  says: 

In  regard  t-o  the  grass  liemps,  Manila  hemp  is  stronger  and  more  flexible (snant,  some 
eay)  than  any  other  growth.  Tanipico  is  more  nearly  allied  to  it,  bat  is  harsh.  Sissl 
in  not  so  strong  as  >lani]a;  is  of  Ioms  length  and  harsher.  Manilis  hemp  at  a  growth 
remains  to  be  rivaled  upon  tliis  coiitineut. 

T 
uar 
18^         ,       ,        ^  _^_ 

part  goes  into  the  rigging 
of  ves.sidl3,  or  is  used  on  shipboard^  though  it  also  finds  mad  for  evezy 
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purpose  for  which  lope  is  employed.  A  ooiuriclerahle  amount  of  cordage 
is  exported. 

Musaparadigiaea^  Musa  iapienkim.— The  edible  PlaiDtain  md  Banana. — 
These  jMants,  like  the  Manila  plantain,  abound  in  fiber,  coarse  and  strong 
in  the  outer  and  fine  and  silky  in  the  inner  layers,  and  mnoh  of  it  is 
well  adapted  for  cordage.  Boyle,  in  regarding  the  firs^named  species, 
says  there  is  no  doubt  that  the  large  cultivated  plaintain  of  India  con- 
tains a  considerable  quantity  of  strong  fiber,  in  the  same  w^r  *'  that  the 
yellow  plantain  does  in  Jamaica,''  and  it  seems  worthy  of  inquiry  whether 
the  wild  and  useless  plaintain  growing  at  the  foot  of  the  Himalayas 
<<may  not  yield  a  stronger  fiber  Man  amy  of  ike  cuUhaied  kinde.^  U  the 
plantain  is  considered  sudi  a  superior  fiber  nroducing  plant  in  the  Old 
World,  why  should  it  not  be  equally  as  valuable  in  tropical  America  t  It 
is  grown  in  the  West  Indies,*  or,  rather,  fiber  in  quantity  is  pieiNued 
firom  it. 

Gnie  extraction  of  plantain  fiber  is  accomplished  in  two  ways,  the  ilrst 
by  machine-crushing  and  the  second  by  fermentation.  The  tree  is  out  by 
a  single  stroke  of  a  hatchet  or  cutlass,  six  finches  above  the  surfiM^e  A 
the  ground ;  the  tree  is  then  divided  lonffitu^ally  into  fiNir  parts  and 
the  heart  taken  out,  which  is  always  left  tot  manure.  One  man  can  cut 
and  split  800  trees  in  a  day.  If  fermentation  is  decided  upon,  the  trees 
are  left  upon  the  ground  until  the  juice  and  sap  are  separated  from  the 
fiber,  when  considerable  weight  will  have  hem  lost,  and  the  labor  of 
transportation  much  reduced.  On  the  other  hand,  if  the  tree  is  not  sub» 
jected  to  this  process,  it  must  be  carried  to  the  mUl  at  once,  and  passed 
through  the  rollers,  which  are  a  foot  in  diameter,  and  about  three  feet 
long.  In  crushing,  the  tender  layers  are.  separated  from  those  which 
are  harder  and  riper,  and  the  different  kinds  passed  through  the  mill 
lengthwise,  the  rollers  being  placed  horizontally.  The  produce  is  about 
4  pounds  of  fiber  to  each  tree.  ^^  The  stalks  of  the  branches  ffive  the 
best  fib^,  and  a  larger  quantity,  as  compared  with  the  body  of  the  tree.'' 
One  hundred  pounds  of  stalk  will  give  about  16  pounds  at  fiber,  net 
weight,  and  when  a  whole  tree  furni^es  4  pounds  of  fiber,  one-fourth  of 
the  quantity  is  derived  fr^m  the  stalks.  One  hundred  plantain  trees  can 
bo  crushed  in  twenty  minutes,  with  one  horse,  allowing  five  minutes  for 
rest. 

After  crushing,  the  fiber  is  boiled  to  separate  the  gluten  and  coloring 
matter,  carbonate  of  soda  and  quicklime  being  used  as  chemical  agents. 

To  make  three  tons  of  fiber  a  day,  it  is  necessary  to  have  tbor  Mleni 
of  800  gallons  each,  and  give  five  boilings  in  a  day,  which  anu^unts  to 
1,650  pounds  of  net  fiber  for  each  boUer,  or  6,650  pounds  finr  the  ftrar 
boilers.  They  require  about  300  pounds  of  soda^  and  a  proportionate 
amount  of  quicklime.  As  the  diffi^rent  grades  of  fiber  are  jKrassed  sep- 
arately, they  should  also  be  kept  separate  in  the  process  of  bolHng,  the 
lighter  fibers  requiring  about  six  houre  to  bleach,  while  the  daiicest  re- 
quire fiilly  eighteen.  Levers  are  arranged  to  lift  the  mass  fitom  the  kettles 
or  tanks  when  sufficiently  boiled,  allowmg  it  to  drain  into  the  boiler  before 
it  is  carried  away  to  be  washed.  The  washing  should  be  thorough,  that  no 
extraneous  matter  may  be  left  upon  the  fiber,  and  the  work  is  done  by  ma- 
chinery, such  as  is  used  by  paper-makers,  or  the  anowroot-makere  in  the 
West  Indies.  After  a  thorough  washing  it  is  hung  up  to  dry,  and  when 
thoroughly  dried  is  ready  for  baling,  hydiaalio  pressure  being  used  tot  the 
purpose.  It  is  estimated  that  a  capital  of  #25,000  is  reqoked  for  canning 
on  tne  cultivation  of  the  plantain  on  an  extensive  scale,  and  18  tons  ot 

*  A  very  fall  and  complete  aooonnt  of  this  indJDutiy  la  giTiBO  la  "Slmnumda'  Com- 
meroial  nodnoU  of  the  vegetftble  KingdlMi,''  by  a  dogreepoudwl  In  Jaauiiea» ' 


642    BEPOBT  OF  THE  OOMHIBSIONEB  OF  AaBICULTUBE. 

fiber  can  be  produced  on  5}  acres,  at  a  cost  of  $870,  or  a  little  more  tlian 
$48  a  ton. 

The  plantain  may  be  considered  a  valuable  plant  for  paper-making, 
and  its  fiber  might  possibly  be  extracted  for  this  purpose  alone  at  aooD* 
siderable  profit — it  has  been  suggested  at  half  l^e  above  figures.  Jk. 
Boyle  suggested  utilizing  the  plant  for  this  purpose  twenty  yeaas  aga 
in  India,  where  the  tree  abounds,  but  the  suggestion  had  not  been  acted 
upon  four  years  ago,  as  is  shown  in  an  ofiicial  report  recently  pubhahed 
in  Calcutta,  where  the  plant  is  mentioned,  with  many  others,  as  one 
whose  fiber  should  be  utilized  for  paper  manufacture. 

As  to  its  strength,  experiments  by  Dr.  Boyle  gave  most  satisfiMStnry 
results.  Fiber  from  Madras  bore  a  weight  of  190  pounds^hile  a  speot 
men  £rpm  Singapore  stood  a  strain  of  360  pounds,  and  Kussian  luamp 
bore  190  pounds.  '^  A  12-thread  rope  of  (India)  plantain  fiber  broke  irilk 
864  pounds,  when  a  similar  rope  of  pineapple  broke  with  924  pouida.' 
Compared  with  English  hemp  and  Manila  (see  experiments  in  teaiadtj^ 
under  head  of  Musa  textilis)^  a  rox)e  3^  inches  in  circumference  and  3 
&thoms  long,  made  in  Madras  in  1850,  gave  the  following  reanlts :  Hm 
plantain  dry  broke  at  2,330  pounds  after  immersion  in  water  twenty-fboi 
hours }  tested  seven  days  after,  2,387 :  and  after  ten  days'  iwrnymiwij 
2,050 ;  Manila  rope  and  English  hemp  dry  gave  4,669  and  3,885  poimdiy 
respectivdy.  Though  common  plantain  fiber  is  not  possessed  ot  fha 
strength  of  Manila  hemp,  yet  it  is  fitted  for  many  purposes  of  cordagi 
and  canvas,  and  some  of  the  finer  kinds  for  textile  fiftbricB  <^  of  w 
quality  aiid  luster." 

A  sample  of  fiber  of  Musa  sapientum  in  the  collection  exhibits  tlifl 
usual  characteristics  of  the  plantain,  and  the  two  fibers  may  be  regarded 
as  almost  identical. 

In  the  New  South  Wales  Catalogue  (Philadelphia  Exhibition,  18781 
it  is  stated  that  ^^Musa  sapientum^  so  generally  planted  in  New  Soata 
Wales  for  its  firuit,  yields  a  fiber  second  only  in  value  of  its  kind  to  that 
of  the  Manila  hemp,  which  is  obtained  from  Musa  textilisJ^ 

18.*-Bbombliaoejb. 

The  Pine- Apple  family  is  an  important  one,  as  it  contains  a  plant  fil^ 
nishing  not  only  one  of  the  finest  and  most  beautiful  fibers  known,  bat 
one  of  the.  most  delicate  and  delicious  of  fruits.  The  species  are  all 
fiber-producing,  some  of  them  of  considerable  value.  The  Southeon 
Moss  belongs  to  tins  group. 

AfUMULSsa  sativa. — ^Pine  Apple. — ^This  plant  is  supposed  to  be  a  nativa 
of  Brazil,  and  introduced  into  the  East  and  West  Indies,  and  now 
^ound  in  many  parts  of  the  Old  World,  where  it  has  become  so  estab- 
liidied  and  apparentiy  wild  as  to  be  thought  indigenous.  It  flonrishei 
in  Assam,  in  India,  and  on  the  west  coast  of  Africa.  In  the  Philippine 
^^ands  it  grows  in  great  abundance,  and  is  valued  on  account  of  its  fine 
lair-like  fibers,  from  which  is  woven  the  celebrated  pine-apple  cloth  (rf 
•he  Philippines.  M.  Perrouttel,  however,  cousidei^  this  a  distinct 
species,  and  named  it  Bromelia  pigna, 

in  the  Kungpore  district  of  India  the  fiber  is  much  used  by  the  local 
^noemakers  for  twine,  though  it  is  cultivated  principally  for  its  flrait 
"^-^ring  qualities,  its  fiber  being  little  appreciated. 

Vhen  prer*^""^  the  fiber  of  the  pine-apple,  the  leaves  most  be 

•  ^nipulat'*'.    ^^  ciie  green  state,  as  nothing  can  be  done  with  ihem 

otMi  (irv        *b<^  leases  are  laid  ux)on  a  board,  and  the  epidemufl 

^..pot-at      ..   ,  ^roac  inifr      Tpou  its  removal  from  tho  appeiT  BiufiMN^ 
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the  fibers  are  seen  lying  upon  the  lower  and  denser  epidermis^  numing 
in  a  longitudinal  direction.  Although  very  fine,  the  process  of  bleach- 
ingj  by  destroying  the  adhesion  between  the  bundles  of  fibers,  renders 
it  80  much  finer  that  it  can  be  spun  like  flax.  In  the  East  Indies,  where 
the  pine-apple  was  introduced  as  early  as  1600,  the  fiber  is  extensively 
used  in  the  manufacture  of  the  delicate  fabric  called  pina,  as  well  as  for 
cordage.  Pina  is  considered  to  be  more  delicate  in  texture  than  any 
other  Imown  to  the  vegetable  kingdom.  It  is  woven  from  the  untwisted 
fibers  of  the  Ananassa  leaf,  after  they  have  been  reduced  to  extreme 
fineness,  and  after  the  ends  have  been  glued  together  to  form  a  continu- 
ous thread. 

It  is  claimed  for  pine-apple  fiber  that  constant  immersion  in  water 
does  not  in  the  least  injure  it,  and  the  natives  of  the  East  Indies  increase 
this  property  by  tanning  it,  though  it  is  probably  at  the  expense  of 
strength. 

The  filaments  of  pine-apple  are  yery  fine  and  flexible  and  very  resistant.  They  ais 
easU^  divided  after  treatment  in  the  alkaline  bath,  and  after  being  submitted  to  trit- 
uration. The  isolated  fibers  are  yeiy  fiiie^f  a  tolerably  regular  diameter  firom  one  end 
to  the  other,  but  of  yery  difierent  size.  The  interior  oanal,  which  is  very  peroeptiblo 
in  the  largest,  is  not  so  in  the  smaller  ones.  They  are  yery  flexible,  curling  and  oiisp« 
ing  readily  under  mechanism.  The  points  are  rarely  sharp,  and  gradully  become  slei^ 
der.    They  are  rounded  at  the  end,  or,  rather,  blunt. 

In  tests  of  strength  pine-apple  fiber  exhibits  superior  tenacity.  Tho 
fiber  from  Singapore  bore  a  strain  of  350  pounds  against  260  pounds  for 
ITew  Zealand  flax.  This  last  named  has  been  proved  equal,  and  in  gome 
experiments  superior,  to  best  English  hemp.  In  the  Journal  of  the  Ag- 
ricultural Society  of  India,  vol.  iii,  p.  182,  there  is  a  record  of  a  rope  of 
pine-apple  fiber,  3^  inches  in  circumference,  standing  a  strain  of  6.700 
pounds  before  breaking  (refer  back  to  experiment  with  plantain  flD€a*| 
when  same-sized  rope  was  used,  under  head  of  Musaparadis%a4)a).  Pine- 
apple fiber  is  much  valued  in  Brazil. 

Bromelia  sylvestris. — Wild  Pine- Apple. — ^This  is  also  known  as  "  silk 
grass,''  of  British  Honduras.  It  is  the  Istle  and  Ix(U  of  Mexico,  and  the 
Pita  (incorrectly  called)  or  Finuella  of  Central  America.  The  plant  in 
Mexico  is  called  ^^UchugillaP  This  plant  also  belongs  to  the  pine-apple 
family,  and  is  widely  diffused  throughout  the  tropics,  growing  every- 
where and  in  all  varieties  of  soiL  It  is  common  on  the  rocky  hiUs  of  the 
West  Indies,  and  particularly  Jamaica,  where  the  plants  are  used  as 
hedges  and  fences.  Its  leaves  are  steeped  in  water  by  the  natives,  and, 
after  beating  with  a  wooden  mallet,  yield  a  strong  fiber.  It  is  in  com* 
mon  use  for  cordage  on  the  island  of  San  Domingo,  and  is  favorably 
mentioned  by  Dr.  Parry  in  his  report  The  leaves  from  which  the  fiber 
is  obtained  are  from  1^  to  3  inches  in  width  and  5  to  8  feet  long.  They 
are  quite  thin  and  are  lined  with  a  fine,  tough  fiber,  which  some  author- 
ities consider  a  superior  substitute  for  flax.  In  portions  of  Mexico  the 
Bromelia  is  cultivated  for  its  fiber^  which  is  described  as  very  fine,  from 
6  to  8  feet  in  length,  and  from  its  fineness  and  toughness  oonunonly  used 
in  belt-making  worKs.  It  also  finds  application  in  tiie  manufiu^ture  of 
many  articles,  such  as  bagging  for  baling  cotton,  wagon  sheets,  carpets, 
&c.,  besides  forming  a  valuable  material  for  making  cordage,  nets,  ham- 
mocks, and  similar  articles  of  common  use.  In  Mexico  the  leaves  were 
formerly  subjected  to  the  slow  and  laborious  process  of  hand-scraping, 
and,  as  large  quantities  of  the  fiber  were  used  annually,  suitable  ma- 
chinery was  very  muck  needed.  In  1875  this  want  was  suppUed  by 
native  invention,  so  that  now  "  Istle"  fiber  is  produced  in  any  quantity 
and  in  an  economical  manner.  As  early  as  1830,  there  reached  the  pcnrt 
of  Vera  Cruz;  by  the  pass  of  the  San  Joan  alonOi  over  188^000  pounds 
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of  dressed  fiber.  Ou  the  Isthmas  of  Tehuantepec  it  is  ased  t^  the 
nativeH  in  tlie  fabrication  of  thread,  cordage,  mats,  bagging,  douun^, 
and  for  banimocl^,  and  the  fiber  is  sometimes  made  into  paper.  Itu 
also  maunfactured  into  cloth  by  the  Spaniards,  for  hammocks. 

The  Qber  of  the  young  plants  is  fine  and  white,  though  necessarily 
short.  The  more  mature  the  plant  the  coarser  and  longer  the  fiber,  m 
with  this  knowledge  it  is  an  easy  matter  to  select  just  the  qnaJity  of 
fiber  desired.  The  plants  are  armed  with  spines  or  thorns — used  by  the 
natives  for  needles  and  pins — though  these  disappear  in  cultivation. 

Specimens  of  Bromella  fiber,  from  Bhtish  Honduras,  were  brought  to 
the  notice  of  the  Koyal  Society  of  Arts  in  1857,  and  &om  examinationa 
then  made^ 

It  was  Mcertaincd  that  each  fiber  coutained  from  ^ve  to  twelve  or  moire  filament^ 
held  together  by  gummy  matter  capable  of  being  diesolved  by  proper  prooeMfc 
Specimens  had  been  passed  over  the  comb  or  hackle  of  a  flax-mill,  and  luid  Deen  pro- 
nounced  by  the  most  experienced  flax  spinners  (of  England)  to  be  greatly  •uperiorto 
Russian  flax,  and  approaching  the  best  description  of  Belgian  in  capability  (tf  a^plip 
cation  to  the  finest  textile  fabrics. 

Squier  states  that  the  fiber  of  this  plant  is  probably  more  TaloaUein 
every  sense  than  those  of  any  other  tropical  plant  and  would  seem  to 
be  produced  more  readily  than  those  of  Agave  Sisalana, 

Microscopically  the  fibers  of  Bromelia  difier  fix>m  tliose  of  Anomim 
sativd,  ^'  The  interior  canal  is  much  more  apparent  and  the  w^ls  thiniML 
The  fibers  often  present  gi'eat  inequalities  in  the  diameter  of  the  ssm 
specimen  as  well  as  in  the  thickness  of  the  walls.'' 

Among  the  many  samples  of  bromeliaceous  fibers  in  the  Mnieam 
there  are  several  examples  of  ^'Caragua"  or  '^Caraguata"  fiber  finom  &t 
Argentine  Republic,  which  are  fine,  white,  and  strong.  Boyle,  in  a  woA 
on  India  fiber-producing  plants,  mentions  Bromelia  KarataSj  or  the  "np- 
right-leaved  wild  pine-apple,"  which  includes  the  ^'Garaguata"  of  Pifiij 
and  is  common  in  South  America.  This  is  probably  a  variety  <tf  Brmi' 
Im  gylvestris. 

Dasylirion  graminifolium. — Bear  Grass. — ^A  sample  of  the  fiber  from 
this  plant,  without  locality  or  other  data  than  the  name  given  above^ 
occurs  in  the  collection  of  the  department  It  is  probably  of  Mexicao 
origin,  as  the  plants  of  the  genus  ai*e  found  in  that  country;  and  beloaig* 
ing,  as  it  does,  to  the  Bromeliacese,  it  would  naturally  inhabit  a  tropiou 
or  subtrnpical  climate 

The  fiber  resembles  Ixtle,  is  about  2  feet  in  length,  fully  equal  to  it 
in  stretigtb,  though  in  color  it  is  daiker,  due  very  likely  to  improper 
mode  of  preparation.  A  peculiarity  of  the  sample  before  us  is  that  the 
filaments  are  tilled  with  kinks,  as  though  the  fiber  had  been  folded  upon 
itself  a  number  of  times.  Tliese  do  not  impair  the  strengUi,  howevo*) 
the  breakage  point  coming  oftcner  between  than  on  the  ^'joints,"  as  thfifie 
kinks  ap])ear  to  be,  for  the  iihiment  has  no  stifbiess  at  this  pointi  and. 
held  in  the  hand  horiz<Mitally,  falls  by  its  own  weight  at  the  nearest  ol 
these  points,  as  though  partially  severed.  The  plants  are  described  ab 
having — 

Short  Rrems  ninl  donK(.'ly-cn>wtit'il  linear  leaves  (which  famiah  the  fiber),  droopiiig 
gracefuHVj  i'nd  g.^firrally^^bavin;;  :i  little  brush  like  tuft  of  fillers  at  the  point.  Rom 
amidsit  tii(>.sc  U^avc*  tbo  Howpr  t«i:illv!)  rise  to  a  considerable  heighty  the  upper  portion 
being  crnwdtd  with  :i  <]enso  iKtniclo  of  liowera. 

Tillandsia  vsueoides. — Sj^mish  or  Southern  Moss. — ^ITus  plant,  so 
abundant  in  tlio  souiheiii  V"*i'tions  i»f  our  own  country,  is  a  native  of 
tropical  America,  <T|owin.u'  in  profusion  in  Central  America^  West  In- 
dies, and  portions  of  Soul  li  America.  In  Brazil  itisusedby  tueconntxy 
people  to  till  mattrci^ses,  pillows,  cushions,  &c.,  and  it  is  also  used  fi>r 
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paddn^  glassware  or  porcelain.  It  is  largely  employed  in  the  arts  in 
the  United  States,  in  the  manofEtctore  of  ^<  vegetable  hair,''  and  formii 
an  admirable  sabstitute  for  curled  hair  for  upholstering  purposes. 

The  outer  cellular  portion  is  removed  by  steeping  the  plant  in  water, 
when  the  filaments  change  their  color  firom  gray  to  black,  and  in  appear- 
ance dosely  resemble  ^^^dr." 

The  plant  is  allied  to  the  pine-apple,  belonging  to  the  same  fiEunily, 
though,  as  it  is  seen  in  Southern  forests,  pendant  from  the  branches  of  the 
trees  in  long  gray  tufbs,  it  has  far  from  the  appearance  of  bromeliaceous 
plants.  There  are  quite  a  number  of  patented  machines  and  processes 
for  tiie  preparation  of  the  fiber,  which  is,  of  course,  conducted  in  the 
South. 

19.— Amabyllidacejb. 

Agave  Americana.— Century  Plant. — In  America  the  plant  is  known  as 
the  American  aloe,  Carata  and  Pita;*  the  last  name  is  also  given  the 
fiber.  It  is  known  in  India  as  Cutthaler  nar  and  Bans-Keora  in  Hin- 
dostan. 

This  plant,  which  is  now  found  growing  in  many  parts  of  the  world, 
is  well  represented  in  the  department  collection.  It  gvjfds  a  brilliant 
fiber  of  considerable  strength,  which  is  useM  for  many  purposes.  The 
Indians  of  Mexico  and  Arizona  use  it  for  saddle-cloths  and  cordage. 
The  '*  saddle-cloths"  are  not  woven,  but  are  merely  masses  of  fiber  of 
regular  thickness,  tacked  with  thread  at  regular  distances,  in  the  same 
maimer  that  mattresses  are  secured  and  the  hair  kept  in  place.  In  the 
West  Indies  it  is  employed  by  ttie  negroes  for  making  cordage  ham- 
mocks and  fishing-lines,  and  in  Mexico  is  utilized  in  the  manufacture  of 
ropes  for  use  in  the  mines,  and  in  some  cases  for  the  rigging  of  ships. 
In  South  America  it  has  even  been  used  for  large  cables.  Humboldt 
mentions  a  bridge  in  Quito  with  a  span  of  130  feet  constructed  of  ropes 
of  Agave  fiber,  some  of  them  4  inches  in  diameter. 

The  name  Pita  follows  it  to  Spain  and  Sicily,  where  it  is  used  for 
cordage  and  mats.  It  is  also  made  into  paper  in  Mexico,  a  sample  of 
^^Maguay  paper'' in  the  museum  attesting  its  value  as  a  paper  stuff. 
The  sample  is  clear  and  white  and  of  fine  texture.  In  New  South  Wales 
"  it  produces  such  an  excellent  fiber,  of  such  strong  and  durable  quality^" 
it  is  recommended  for  cultivation  for  its  fiber  alone,  particularly  as  ^'  it 
will  grow  in  almost  any  situation,  and  so  freely  that  under  favorable 
circumstances  it  will  flower  in  from  seven  to  eight  years." 

The  plant  is  so  well  known  from  the  examples  to  be  met  with  in  our 
conservatories  that  a  description  seems  hardly  necessary;  however,  the 
leaves  are  from  3  to  6  feet  in  length,  are  thick  and  fieshy,  and  formed  of 
hard,  pulpy  matter  intermixed  with  the  fibers;  they  are  armed  with  sharp 
spines,  both  at  the  point  of  the  leaf  and  along  the  margins. 

When  the  fiber  is  extracted  by  hand  the  leaves  are  crushed  and  mac- 
erated in  water,  and  the  fibers  separated  from  the  parendiyma  by 
beating.  The  fiber  is  contained  in  roots  as  well  as  leaves.  Another 
plan  in  vogue  is  to  lay  the  long  leaves  upon  a  board,  and  with  a  square 
iron  bar  held  in  both  hands  they  are  scraped  until  all  the  juice  and  pulp 
are  pressed  out,  leaving  the  fiber  ready  to  be  cleaned. 

Within  lat<>  yoars  jinprovod  i>rocossos  of  separating  the  fiber  have 
Iwrii  iaventod,  wluVIi  will  doubtJess  give  it  more  prominence  as  a  coni- 
jiioreial  pro<liict.    A  inarhine  for  the  mechanical  extraction  of  the  Sbe^f 

'Bromclia  aylvestri$  is  also  cuiieil  nta  by  lome  authort,  though  tho  name  properly 
beloiigs  to  Agave  Amcrioana, 

35  AG 
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invented  in  1867,  has  been  patented  by  Carlos  de  1ft  Baqoflrft,  of  Bew 
York  City,  <ind  in  the  latter  part  of  the  year  jnst  passed  anower  ma- 
chine was  brouglit  to  public  notice  by  Pedro  Sanchez,  of  Tabftfleo^  Xei- 
ico. 

The  plants  come  to  maturity  in  about  three  years,  though  tbsy  do  art 
flower  for  eipht  and  sometimes  twenty  years. 

Among  other  uses  of  the  agave  it  is  employed  in  portions  of  Boatt* 
em  Europe  as  a  hedge  plant,  the  spiny  leaves  particularly  adapting  it 
for  the  purpose.  Soap  is  also  manufactured  from  the  juice,  and  the 
frcHh  leaves  cut  in  slices  are  occasionally  used  as  food  for  cattle.  Ika 
most  imi)ortant  prmlnct^  however,  is  thie  sap,  which  forms  an  intoxieat* 
ing  Hquof  known  as  pulque^  from  which  a  kind  of  brandy  is  "'^^"nfiMt- 
ured,  as  a  further  product,  known  as  Aguardiente  de  Maguay. 

Dr.  Forbes  Ko.ylc  states  that  the  India  Pita  has  been  found  superior 
in  strength  to  either  coir,  jute,  or  sunn  hemp.  In  a  trial  of  strengtli 
near  Calcutta,  the  tests  were  made  with  rojies  one  fathom  long  and  three 
inches  in  circumference,  with  the  following  results:  The  agave  or  pita 
broke  in  a  strain  of  2,510^  pounds;  coir,  2,175  jiounds;  jute  2,45l^ 
l)0und8,  and  sunn  hemp  2,2G9.}  pounds.  An  experiment  witi^  Busntn 
hemp  and  pita,  the  first  named  broke  with  160  pounds'  weight,  and  the 
latter  with  270  pounds.  These  experiments  show  the  great  stoength  of 
Hie  fiber,  which  is  worthy  of  more  extended  cultivation  and  employmsnt 
in  the  arts. 

Agave  fiber  is  composed  of  quite  large  filaments,  white^  brilliant,  tXS^ 
and  light  (in  weight).  They  are  easily  sex)arated  by  fnotion,  while  al 
the  same  time  preserving  their  stiffness. 

Vetillart  states  that,  viewed  with  the  microscope,  the  isolated  fiban 
are  short,  with  slender  walls,  and  very  large  central  cavity.  They  sie 
swollen  in  the  middle,  and  terminate  in  a  point,  the  most  frequent  foim 
of  which  is  that  of  a  spatula  blade.  They  are  sometimes  lob^  or  biftv- 
cated,  and  the  thickness  of  the  walls  varies  in  the  same  fiber.  It  is  verj 
irregular,  the  exterior  profile  undulated  or  toothed  to  the  extremity. 

The  peasant  women  of  Fayal  employ  the  fiber  of  the  "bitter  aloe'' in 
the  manufacture  of  the  celebrated  "  Fayal  lace,"  which  has  brought  soeh 
high  prices  in  Paris,  where  the  greater  portion  of  this  delicate  &bri6  ii 

80ld. 

In  the  museum  of  the  department  there  is  a  complete  series  of  the  ar- 
ticles in  the  fabrication  of  which  this  fiber  is  employed.  There  are  about 
twenty-five  women  only  on  the  island  capable  of  producing  this  delicate 
fabric,  its  manufacture  requiring  practice  from  childhood. 

Fine  samples  of  agave  fiber  were  secured  at  the  Centennial  Exhibi- 
tion from  New  South  Wales  and  Victoria.  Dr.  Guilfoyle  states  that  in 
the  last-named  locality  "the  plant  is  of  quick  growth,  and  thrives  ex- 
ceedingly well." 

Agave  Sisalana. — ^^Texican  grass^  Sisal  hemp. — ^Also  called  grass  hempi 
It  its  tlio  Cahulla  of  Central  America,  and  the  Losquil  Uenequen  or  cTimtf- 
qven  of  Yucatan,  and  produces  the  fiber  known  as  Sisal  hemp. 

This  species  of  agave  is  not  so  widely  known  as  the  preceding,  as  itfl 
cultivation  seemvS  to  be  confined  to  the  new  world,  particularly  the  West 
India  Islands,  Yucatan,  and  Central  America.  Dr.  II.  Perriue  intro* 
dnccd  it  into  Florida  in  1838,  together  with  the  Agave  Americana^  and 
the  recjords  of  his  experiments  are  among  the  chief  sources  of  informa- 
tion regarding  the  plant  and  its  uses.  The  full  and  complete  oollectioQ 
of  Dr.  Perrine  is  most  carefully  preserved  in  the  museum  of  Uiis  defwrt- 
ment,  having  been  received  from  the  National  liuseoia  a  fidw  yagn  ago* 
^    The  native  metliod  of  extracting  the  fiber  is  slow  and  laborioWi    It 
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B  aooompliflhed  by  means  of  rude  wooden  implements,  two  examples  of 
If  bich  are  preserved  in  the  mnseunL* 

The  first  of  these  is  a  thin  strip  of  wood.  2  feet  in  lenf^th  by  6  inches 

de,  notched  like  a  bootjack  at  one  end,  the  i>oints,  however,  being 
nade  very  sharp.  With  this  the  leaf  is  split  into  shreds,  and  afterwards 
B  scraped  with  the  second  instrument,  a  piece  of  very  hard  wood,  2  feet 
ong,  shaped  with  three  sides,  giving  it  a  triangolar  appearance,  and 
brms  three  sharp  scraping  edges.  Upon  the  two  ends  handles  are 
brmed,  and  the  implement  is  used  in  the  same  manner  as  a  currier's 
ihaving-knife. 

A  chemical  process  which  dissolves  the  green,  fleshy  parts  of  tiie 
eaves,  leaving  the  fiber  intact,  ready  for  washing,  has  also  been  em* 
)loyett. 

In  Yucatan  the  two  varieties  of  the  fiber  are  distinguished  as  the 
^ash  \  henequen^  which  produces  the  best  quality,  and  tiie  Scicqni  hene- 
^t       wiiich  gives  the  greatest  quantity.    It  is  worked  by  machinery, 

la  irom  July,  1875,  to  June,  1876,  Yucatan  produced  22,000,000  pounds 
)i  Henequen  fiber,  18,000,000  pounds  of  which  were  sent  to  British 
)orts.  The  remainder  was  sent  to  Cuba  and  Mexico.  I  am  unable  to 
^ve  the  figures  as  to  the  American  imx)ortation  in  late  years,  but  the 
imount  must  be  considerable,  as  the  fiber  is  now  in  high  favor  as  a  cord- 
ige  material,  manufacturers  claiming  that  it  has  been  growing  better 
knd  better  each  year  in  quality.  A  few  figures  are  given  in  the  latter 
.  of  the  flax  and  hemp  report,  under  the  heading  <^  Other  flbers," 

uch  will  give  some  idea  of  the  amount  consumed  at  present  in  this 
jountry.  A  recent  report,  published  in  Yucatan,  gives  the  following 
[gores: 

Taking  1}  ponnds  of  fiber  for  the  yearly  prodnction  of  each  Heneqnen  plant,  w« 
ome  to  the  conolusion  that  at  present  there  are  more  than  18,000,000  of  plants  under 
ultiyation.  For  this  number  of  plants  over  420  scraping- wheels  are  in  operation, 
aoved  by  229  steam-engines,  with  a  force  of  1,732  horse-power,  and  30  wheels  moved 
»y  animal  power.  Eacu  scraping-wheel  cleans  daily,  on  an  average,  300  ponnds  of 
iber ;  so  the  450  wheels  in  existence  do  not  work  aJt  present  1C3  days  in  the  year. 

It  is  estimated  that  in  Yucatan  alone  a  capital  of  over  $5,000,000  is 
nvested  in  this  industry. 

A  peculiarity  of  this  fiber  is  that  it  resists  the  action  of  dampness  for 
ip  greater  length  of  time  than  hemp  or  similar  fibers,  which  makes  it 
^ery  desirable  in  the  manufacture  of  cable-ropes,  &c.,  used  in  the  rigging 
►f  ships.  • 

In  the  Annual  Eeport  of  this  department  for  1869,  page  257,  there  is 
in  article  on  *'  Jenequen,  or  Sisal  hemp,"  to  which  the  reader  is  referred 
or  details  of  cultivation  and  preparation,  though  the  article  was  doubt- 
ess  written  before  the  introduction  of  steam-mills  and  machinery,  as 
he  native  mode  of  treating  the  fiber  only  is  described.  1  will  quote 
)ut  a  paragraph  from  this  report  in  reference  to  the  cultivation  of  "  Jen- 
quen,"  or  Henequen,  in  the  United  States : 

There  is  little  doubt  that  very  considerable  tracts  of  land  in  onr  own  Gulf  States 
pould  be  found  suited  to  the  production  of  Jenequen,  and  the  introduction  of  so  impor- 
ant  an  agricultural  staple  would  be  the  more  desirable  for  the  reason  that  arid  land, 
o  singularly  adapted  for  raising  Sisal  hemp,  would  never  justify  the  least  outlay  in 
Qoney  or  labor  for  the  raising  of  any  other  crop. 

Sami)los  of  Sisal  hemp  leaves,  fiber,  and  fine  cordage  were  brought 
)y  Dr.  Piiny  from  Santo  Domingo  and  deposited  in  the  museum.  These 
;amples  are  very  tine,  and  exhibit  the  strength  and  beauty  of  this  fiber. 

Fourcroya  gigantea, — Giant  Lily.— This  is  also  the  Oabwtja^  or  Oa6i(;a, 

■ — 

*  These  were  also  presented  to  the  department  with  the  Feirine  ooneotum. 
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of  the  West  Indies  and  South  America.  The  plant  is  closely  allied  to 
the  agaves,  and  is  found  throughout  tropical  America.  It  grows  in 
Algeria  and  Natal,  and  is  said  to  be  common  in  St.  Helena.  It  has  also 
been  introduced  into  Madras,  and  in  Australia.  It  is  of  modentolj 
quick  growth,  and  attains  great  perfection.  Like  tlie  agaves,  tiiMa 
plants  have  long-lived  massive  stems,  immense  fleshy  leaveaj^  and  piodaee 
their  flowers  alter  many  years  uiK)n  tall  central  stems  inpyiamidal, 
candelabra-like  form. 

The  fiber  is  very  similar  to  that  of  the  agave,  and  indeed  is  some- 
thnes  called  Pitay  particularly  in  South  America.  In  Brazil  it  is  called 
PeteriOj  and  is  described  as  '^  a  white  fiber,  of  a  silken  luster,  but  of 
little  tenacity."  In  Venezuela  it  is  caUed  Cocuisa.  Dr.  Emst^  in  the 
catalogue  of  the  Yenezudan  Department  (Exhibition,  1876),  states  that 
the  fil^  is  very  strong^  and  is  used  for  cordage  and  gunny  bags.  It  is 
prepared  in  the  same  manner  as  Sisal  hemp.  Samples  of  the  Venes- 
uelan  specimens  are  dyed  in  aniliue,  to  show  that  it  will  take  color. 

I  was  shown  a  sample  of  fiber  this  winter,  sent  to  a  I^ew  York  manu- 
facturer from  one  of  the  West  India  Islands,  which  I  am  quite  sure  waa 
from  the  Fourcroya.  When  received,  the  manufacturer  was  delisted 
with  it,  and  at  considerable  exx)ense  sent  do^vn  an  agent  with  machineiT 
to  prepare  it  for  cordage  manufacture.  From  causes  not  explained,  no 
results  were  attained  by  this  venture,  aud  the  one  specimen  only  le- 
mained — a  costly  monument  to  an  unsuccessful  fiber  experiment^  or, 
perhaps,  to  misplaced  confidence.  But  this  does  not  detiuct  from  the 
value  or  the  fiber  in  question,  aud  shows,  if  the  sample  was  IVmrvrsfv, 
that  the  fiber  was  considered  worthy  of  utilization. 

Fourcroya  Cvhensvs. — Samples  of  fiber  from  this  plant,  closely  resem- 
bling the  preceding,  were  brouglit  from  Santo  Domingo  by  Dr.  Pany. 
The  plant  is  met  with  in  limited  districts,  and  ^'the  large,  fleshy  leaves 
yield  the  fine,  white  fiber  so  extensively  used  in  the  manufaotoie  of 
ropes."  These  specimeus  are  preserved  in  the  museum,  together  with 
a  sample  received  from  Queensland  (Exhibition,  1876),  under  t^e  name 
*' Cuba  hemp." 

DoryantheH  excelsa. — Spear  Lily. — Habitat,  East  Australia.  This  fiber 
was  met  with  in  the  New  South  Wales  and  Victorian  collections  reoeived 
with  the  Australian  exhibit  (Exhibition,  1876).  The  plant  is  <^  a  tall, 
straight  stem,  20  feet  high,  springing  from  an  aloe-like  tuft  of  broadly 
ensiform-spreading  basal  Ica^s,  the  stem  itself  clothed  with  mnch 
smaller  appressed  ones."  The  stem  terminates  in  a  Sulky  flower-head 
composed  of  crimson  flowers.  It  is  sometimes  met  with  in  cultivation. 
According  to  Guilfoyle,  who  has  prepared  its  fibers  exx)erimentally,tiM 
leaves  are  a  complete  mass  of  fiber  of  great  strength,  fit  for  strong 
ropes,  matting,  cordage,  &c.  It  can  also  be  employed  in  paper-middng) 
with  good  resiilts.  It  is  of  moderately  quick  growth  in  Victoria.  The 
specimen  has  not  been  thoroughly  prepared,  as  some  of  the  filaments 
are  quite  white,  while  the  majority  are  a  rust  red.  They  are  stiff  bnt 
fine,  the  white  fibers  being  smooth  and  glossy.  In  strength,  tiie  sample 
before  me  is  considerably  below  the  average  of  fibers  in  this  fiBunily. 

20.— Palmacejs. 

We  now  come  to  a  group  of  plants,  many  of  whidi  are  filwr  prodno 
ing^  and  some  of  them  of  great  celebrity. 

The  palms  are  found  in  tropical  countries  in  all  portions  of  the  world} 
and  are  among  the  most  useful  plants  to  man  in  the  whole  Tegetabto 
kingdom.    Some  of  the  fibers  derived  from  them  are  of  great  stoengfh| 
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%iid  uuc  iu  particular,  that  of  the  cocoa  i)alm9  most  valuable  as  a  com- 
mercial  product. 

(Jocos  nucifera, — The  cocoa  palm.— The  fiber  of  this  palm  is  known  to 
commerce  as  CoiVy  KaiVj  and  Oocoa  fiber.  Its  names  are  as  various  as 
the  countries  iu  which  it  grows.  Among  the  forty  or  more  appellations 
that  have  been  used  to  designate  it,  the  following  may  be  given  as  the 
most  liable  to  be  met  with.  In  the  Malay  Archipelago  it  is  called 
Anoer;  Djai  soi^  in  Borneo;  Kelpo.  &c,  Java;  Jotoz-hindief  Arabia; 
Narlcolj  Nasilj  &C.J  Bengal;  Oteriy  Ke\f  Guinea;  SirUo-KawOj  Japan; 
Nodi  Nali  or  if  art  Kera^  Sanscrit,  &c. 

There  is  hardly  a  tropical  country  on  the  face  of  the  globe  where  the 
oocoa  palm  does  not  flourish,  and  it  is  impossible  to  ascertain  its  native 
count^,  though  it  is  thought  to  be  indigenous  in  some  part  of  Asia,  per- 
haps Southern  India. 

In  the  Coromandel  and  Malabar  districts^  and  in  the  adjacent  islands, 
it  grows  in  the  greatest  luxuriance,  prefemng  the  sandy  and  rocky  sea- 
shores to  the  higher  country^  though  it  is  often  found  some  distance 
inland.  It  ib  common  in  Africa,  and  abounds  in  America  and  in  the 
West  India  Islands.  Dr.  Parry  found  it  plentifully  on  the  island  of 
Santo  Domingo,  where  it  forms  groves  on  the  sandy  beaches  at  the  out-r 
let  of  mountam  streams,  and  bears  fruit  abundantly. 

Its  extensive  geographical  distribntion  vs  acconnted  for  by  the  fact  of  the  tree  grow-; 
ing  in  snch  close  proximity  to  the  sea,  that  the  fruits  faUinff  on  the  beach  are  washed 
away  by  the  waves  and  afterwards  cast  upon  some  far  mstant  ahoiey  where  they 
readily  vegetate.  It  is  in  this  way  that  the  Coral  Islands  in  the  Indian  Ocean  have 
been  covered  with  these  pahns. 

The  flber  of  the  cocoa  palm  is  contained  in  the  husk  or  rind  of  the 
nut,  which  is  composed  of  a  mass  of  Ootr,  as  the  separated  flber  is  called. 
The  husks  are  removed  by  forcing  the  nuts  upon  sharp  iron  or  wooden 
spikes  flxed  in  the  ground,  one  man  being  able  to  remove  the  husks 
from  1,000  nuts  daily.  The  proper  time  for  cutting  the  fruit  is  in  the 
tenth  month,  as  the  fruit  must  not  be  allowed  to  get  thoroughly  ripe,  as 
the  flber  becomes  coarser  and  more  dif&cult  to  twist,  and  must -remain 
longer  in  the  soaking  pits,  which  is  a  disadvantage,  as  the  flber  is  ren- 
dered darker.  These  pits  in  some  of  the  islands  are  merely  holes  in  the 
sand^  and  the  nuts  lie  under  the  influence  of  salt  water  a  year,  kept  from 
floating  away  by  large  stones  placed  over  them.  Sometimes  the  nuts 
are  soaked  in  fresh- water  tanks,  and,  as  the  water  is  not  changed,  it  be- 
comes, in  time,  very  foul  and  dark  colored,  which  affects  the  color  of  the 
coir.  After  soaking,  the  flber  is  readily  extracted  by  beating.  Fresh 
water  is  said  to  weaken  the  flber,  and  in  fEtct,  too  long  soaking  will 
produce  this  result  in  any  event.  The  coir  from  the  islands  of  Kada- 
mat,  Kelton,  and  Chetlat,  in  the  Laccadives,  is  said  to  be  of  the  be^t 
description,  and  tlie  manufacture  into  cordage,  is  done  entirely  by  wo- 
men. After  it  is  taken  from  the  pit  and  sufficiently  beaten,  the  extra- 
neons  matter  is  separated  from  the  fibrous  portion  by  rubbing  between 
the  hands.  After  it  is  thoroughly  cleaned,  it  is  arranged  into  a  loose 
roving,  preparatory  to  being  twisted,  which  is  done  in  a  very  ingenious 
manner  between  the  x)alms  of  the  hands,  so  that  it  produces  a  yam  of 
two  strands  at  once.    (Samples  of  this  can  be  seen  in  the  museum.) 

Three  large  coast  cocoa-nuts  will  yield  1  pound  of  coir,  measuring 
about  130  feet,  whereas  10  small  inland  nuts  are  required  lorl  pound, 
but  it  will  give  over  200  feet.  Two  pounds  of  such  yam,  averaging  from 
70  to  75  fathoms,  are  made  up  into  sootieSj  of  which  there  are  14  in  a 
bundle,  averaging  about  a  niaund  (28  pounds).  A  Mangalore  oand^ 
(500  pounds)  will  thus  be  the  produce  of  5,600  nuts,  and  should  ccmtain 
20,000  fathoms  (120,000  feet)  of  yam. 
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Coir  fiber  Is  nsed  by  the  Spaniards  of  the  South  Seas  instead  of  aft. 
nni  for  calking  tlioir  vessels,  and  itia  claimed  that  it  will  never  rot 
Coarse  cloth  is  Koinotimcs  niiide  from  the  fiber,  which  is  nsed  for  sails. 
The  i)rinci]>al  nsc  of  coir,  however,  in  tlie  commercial  world,  is  for  cord' 
ajje  and  miitling.  "  The  cbaraetor  of  coir  has  long  been  established ii 
the  East,  and  is  now  in  Enrope,  as  one  of  the  best  materials  for  caUefl, 
on  account  of  its  lightness  as  well  as  elasticity."  Ships  furnished  irifii 
coir  cables  have  been  known  to  ride  out  a  storm  in  security  while  the 
stronger  made,  but  less  elastic,  Bopes  of  other  vessels  snapped  like  pack* 
thread.  Coir  cables  were  used  extensively  in  the  Indian  Seas  until 
chain  cables  were  introduced.  It  is  rougher  to  handle  and  not  so  neat 
looking  as  hemp  rigging,  but  is  well  suited  to  running  rigging  where 
lightness  and  ehistici  ty  are  desired,  as  for  the  more  lofty  sheets ;  it,  how- 
ever, is  too  elastic  for  standing  rigging.  In  vessels  of  600  tons  it  is 
generally  used  for  lower  rigging. 

Coir  fiber  appears  in  the  form  of  large,  stifl^  and,  as  has  been  stated, 
very  elastic  filaments,  each  individual  of  which  is  round,  smooth,  tery 
clean,  resembling  horse  hair.  It  possesses  a  remarkable  tenacity  and 
curls  easily.  Its  color  is  a  cinnamon  brown.  These  filaments  aiebnn- 
dies  of  fibers,  which,  when  treated  with  the  alkaline  bath  and  groond 
in  a  mortar,  are  with  ditllculty  separated  by  the  needles  for  micioseopie 
examination.  , 

The  indiyidnal  fibers  are  short  and  stiff,  their  walls  very  thlcki  notwithitandiag 
which  this  thickness  does  not  eqiial  the  size  of  the  interior  canal.  The  surface  doM 
not  appear  smooth;  it  is  often  sinnons  and  the  profile  appears  dentated.  The  diamO' 
ter  is  not  yery  regular.  The  points  terminate  snUdeuly  and  are  not  sharp.  Thewills 
appear  broken  in  places  ae  if  they  were  pierced  with  fibers,  oozretponding  with  tht 
fiMorof  of  the  sections. 

Tests  of  coir  cordage,  by  Dr.  Wight,  gave  the  following  results: 
SibUcus  cannabinu^  broke  with  190  pounds  strain,  coir  broke  witli  224 
pounds,  but  bowstring  hemp  (SansevUra  zeylanica)  required  a  strain  of 
31G  pounds  to  break  it.  In  another  series  of  experiments,  made  at  the 
ofQce  of  the  marine  board  in  Calcutta,  plain  coir  stood  a  strain  of  823 
pounds,  when  a  remarkably  fine  sample  of  European  hemp  stood  1,907 
pounds.  In  this  test  the  coir  stood  ISTo.  12  in  strength  and  No.  1  in 
elasticity,  stretching  32  inches  against  9^  inches  for  the  hemp.  UI]fo^ 
tunately  the  length  of  rope  was  not  given,  though  its  size  was  1}  indiei 
in  circumference. 

The  cocoa  palm  has  other  uses  than  for  food  and  fibers,  which  are  of 
sufficient  interest  in  connection  with  its  textile  uses  to  briefly  mention. 
The  cocoa-nuts  are  sometimes  used  for  illuminating  purposes,  to  light 
roads,  and  an  excellent  charcoal  is  yielded  by  the  burnt  shells.    These 
in  their  entire  state  are  manufactured  into  a  great  variety  of  vessels  for 
household  use.    The  tree  itself  is  used  in  the  manufacture  of  small  bo^tSi 
fiames  for  houses,  rafters,  spear-handles,  furniture,  and  fancy  articles  of 
different  ki  nds.    It  is  ex]>orted  under  the  name  of  porcupine-wood.   "  The 
(Cingalese  split  the  fronds  in  halves  and  plait  the  leaves  so  nicely  as  to 
make  excellont  baskets,  and  they  form  the  usual  covering  of  their  huts, 
as  well- as  the  bnngalows  of  the  Europeans.''    These  dried  fronds 
also  fiiniish  fuel  and  are  used  for  torches,  or  they  are  made  into  brooms 
by  tying  the  mid-ril)S  tof;<>tlier.    The  leaves  furnish  mats,  basketSy  and 
R(:r(»4»ns,  and  conibs  are  made  from  the  mid-rib  of  the  leaflets  in  the 
Fi  iiMully  Isles.    JVlats  arc  also  made  of  the  exKioa-nut  leaf  cut  out  of  the 
h»»ait  oi*  tlie  tree,  which  are  described  of  fine  quality,  and  used  in  the 
Laccadive  Islands  as  sails  for  their  boats.    A  downy  liber  is  also  taken 
from  tlie  plant,  which  is  used  to  staunch  the  blood  in  wounds  after  the 
manner  of  lint. 
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Oocoa-nnt  oil  is  one  of  the  bent  known  prodacts  of  the  palnii  eBpecially 
as  it  is  employed  in  the  manufacture  of  stearine  candleH.  In  the  East 
it  is  emx)lo,ved  a^  himp-oil,  and  also  for  anointing  the  body.  Fifteen  co- 
coa-nuts produ(*-o  about  two  quarts  of  oil.  The  driuk  known  as  toddy  op 
palm-wine  is  derived  from  the  Hower  spathes  Iwjfore  they  have  ex- 
panded. It  is  also  di8tille<l,  ami  produces  an  intoxicating  liquor  or 
arrack.  It  is  also  made  into  vinegar,  or,  if  it  is  not  allowed  to  ferment^ 
may  be  made  to  yield  jaggery  or  sugar,  which  is  brown  and  coarse. 

We  have  thus  hastily  indicat«>d  some  of  the  uses  of  this  most  inter- 
esting and  valuable  of  i)lants,  which  funiishcs  to  commerce  a  most  useful 
fil>er,  and  to  the  natives  of  many  lands  food,  drink,  raiment,  hoosey 
household  articles  and  utensils,  besides  supplying  their  wants  in  many 
other  ways. 

The  collection  of  the  department  contains  a  full  series  of  coir  in  the 
various  stages  of  preparation,  as  the  husk,  the  loose  fiber,  yam,  rope, 
matting,  brushes,  and  coir  '^  curled  hair"  used  for  upholstering.  It  is 
much  esteemed  in  India  for  stufling  mattresses  and  cushions  for  couches 
and  saddles.  Verj-  little  '*  coir  "  is  at  present  imx)orted  into  the  United 
States.  An  interesting  fiber  specimen  is  a  network  of  fibers  taken  from 
the  petiole  of  the  leaf.  As  seen  upon  the  tree  at  the  bases  of  the  yoimg 
fronds,  it  is  beautifully  white  and  transparent,  but  at  maturity  it  be- 
comes tough  and  coarse,  and  of  the  same  color  of  coir.  It  may  be 
stripx)ed  off  in  large  pieces,  and  the  fibers  are  so  straight  and  cross  each 
other  so  regularly,  they  are  used  to  strain  cocoa-nut  oil  or  palm-wine. 

Cocos  crispa. — Corqja  Palm. — I  am  not  certain  as  to  the  name  of  the 
plant  from  which  this  sample  of  fiber  was  obtained.  It  was  received 
from  the  West  Indies  through  the  Interior  Department,  under  the  name 
Coracco  or  Corojo  Palm.  Two  varieties  of  Corqjo  are  given  in  the  cata- 
logue of  M.  Bemardin,  the  "  Corojo  de  la  tena^  from  the  West  Indies, 
stated  to  be  Cocos  crispaj  and  the  Corojo,  CorozOj  or  Coeoyal  from  Om- 
tral  America,  without  name.  Squier  states  that  the  Corosal,  Coyal,  or 
Corojo  palm  *  abounds  in  dry  and  rocky  locations  in  Centnu  America 
and  Cuba,  and  some  other  portions  of  tropical  America.  It  is  described 
as  a  tree  i^O  feet  high,  producing  a  large  cluster  of  nuts,  with  a  hard 
shell,  which  yields  an  oil  similar  to  that  of  the  cocoa-nut.  The  trunk 
and  leaves  of  the  coyal  are  armed  with  long,  narrow,  hard  spines.  "The 
leaves  are  lined  with  a  long  and  excellent  fiber  called  Pita  de  CorqjOj  from 
which  ropes  and  cords  are  manufactured.  The  fibers  are  equal  to  those 
of  Ilenequen,  fi-om  which  they  can  hanlly  be  distinguished." 

The  fibers,  as  examined,  ]>resent  a  ribbon-like  form,  flat  and  smooth, 
and  as  thin  as  pa])er.  l^y  rolling  l)etween  the  hands,  this  ribbon  breaks 
up  into  innumerable  filaments,  some  of  them  of  great  fineness,  though 
when  viewed  with  a  magnif;ving  glass  are  found  to  be  quite  irregular  in 
size,  and  not  altogether  smooth. 

It  might  prove  a  valuable  fil)er  for  conlage,  though  a  drawback  (in 
the  specimen  examined)  is  the  i>re8ence  of  little  si>ines,  doubtless  those 
mentioned  by  Sriuier,  which  are  as  sharp  as  needles,  and  half  an  inch 
in  lengtli.  Tht»y  are  not  readily  seen,  but  by  grasping;:  a  handful  of  the 
fiber  in  tlic  hand,  tliey  make  their  presence  known  with  ])ainfid  surety. 

As  to  tlielil>or  being  ''equal  to  Ilenequen,  from  which  it  can  hanlly  be 
distinguished/'  tlie  ])resent  liber  is  far  su]K3rior  in  point  of  strength  to 
any  otlier  fiber  in  the  nuiseum,  and  in  ])oint  of  resemblance  is  in  no  re- 
spect like  it,  either  in  color,  t«'xture,  or  general  api>euranee.  Itst^'.nsile 
strength  with  a  lateral  strain  is  sim]>ly  enormous;  by  giving  the  fiber  a 
sharj)  twist,  however,  it  parts  more  easily. 

•  Thii  U  anothtr  illuitrstion  of  tht  mauier  in  whioh  nstiTe  namci  are  maltiplied. 
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.  A  JUico  is  extracted  tmm  the  puljiy  lieart  of  the  trunk  of  the  Co^ 
^hich,  ^vhou  fermoitod,  beconi(\s  intojicatiug,  like  the  Maguay.  This 
jMilpy  heart  i«  aJisu  iod  to  eatllo  in  t  iuies  of  drought  when  other  vegcla- 
t  ion  is  destroyed. 

Attaleafunifera. — Monkey  or  ].^ara  Gra»ss. — ^This  palm  is  indigenous  in 
South  America,  and  in  Brazil  is  known  by  the  name  Pissabai  In  Vene- 
zuela it  is  called  OhiqnecUique. 

The  species  of  the  genus  Attalea  are  all  lofty  trees,  with  large  pinnate 
leaves,  and  yielding  large  clusters  of  nuts.  Those  o{A.funifera  are  known 
as  Goquilla  nuts.  The  stem  of  the  tree  rises  to  a  height  of  20  to  30  feet; 
and  is  straight  as  an  arrow.  From  the  top  of  this  springs  a  toft  of  pin- 
nated &on(&  or  leaves,  often  20  feet  in  length.  The  fiber  is  derived 
from  the  decaying  of  the  cellular  matter  at  the  base  of  the  leaf  stalki, 
liberating  the  long  filaments  in  large  quantities,  where  it  hangs  in  tnfia 
of  ten  or  twelve  feet  in  length.  It  is  used  very  largely  on  the  Amaam 
for  cordage  and  for  brooms.  Its  principal  export  is  to  France  and  Eng- 
land, where  it  is  made  into  brushes  for  street-sweeping  machines— chiefly 
in  London  and  Paris.  It  is  one  of  the  principal  branches  of  commeroe 
between  South  America  and  the  European  markets,  eight  hundred  torn 
having  been  exported  to  England  alone  in  one  year. 

The  filaments  of  this  fiber  are  exceedingly  coarse,  stiff,  and  wiiy,  but 
smooth  and  round.  It  is  quite  strong  when  subjected  to  lateral  slninf 
but,  bent  sharply,  is  found  to  be  quite  brittle,  and  breaks  wi^  ease.  Iti 
color  is  a  dark  reddish-brown,  and  tiie  woody  interior  is  cinnamon-cd- 
ored. 

A  bale  of  fiber,  together  with  a  number  of  brooms  madcTfinom  it  fo 
household  use,  was  received  from  the  Brazilian  Comnussionera  (l^dii- 
bition,  1876).  Samples  of  cordage  were  also  received  with  the  Vene- 
zuelan collection,  called  Cable  de  Rio  Negro.  These  ecMen  are  made  ii 
200-feet  lengths,  and  cost  85  cents  to  $1.40  per  inch  of  drcumfeienoe. 
That  is  to  say,  a  cable  200  feet  long  and  3  inches  in  circumference  woold 
be  worth,  at  $1  per  inch,  $3.  The  cordage  is  durable  and  light;  swinil 
on  the  sur£abce  when  placed  in  water. 

Oreodoxa  regia. — ^^Palma  real,''  of  West  Indies. — Six  si>ecie8  of  ^nu 
belonging  to  the  genus  Oreodoxa  are  described— all  natives  of  the  nert 
Indies  or  tropical  America.  Dr.  Parry,  who  brought  the  museum  speci- 
mens from  Santo  Domingo,  says  the  large  sheaths  of  the  leaves  supply 
material  for  thatching,  and  lining  the  sides  of  houses.  It  is  fuao 
used  for  floor  matting  and  coarse  baskets.  The  external  ring  of  haxd 
woody  fibers  on  the  main  stem  is  pressed  out  into  thin  sheathing  boaidi. 
The  iVuit  of  the  species  is  in  common  use  on  the  island  for  feeding  hogi 
and  cattle. 

Caryota  urens.^^The  Jaggery  Palm. — Samples  of  fiber  from  this  palffl, 
as  well  as  tow  prepaiied  from  it,  were  received  from  the  Philippine  Idfusds 
and  from  Victoria,  the  latter  prepared  by  Dr.  Guilfoyle.  The  tree  is  a 
native  of  Ceylon,  and  thrives  in  many  parts  of  India,  as  Malabar,  Ben- 
gal, and  Assam.    It  is  also  indigenous  in  Northern  Australia. 

"n  Malabar  it  is  called  Evimpannalij  and  the  Cingalese  name  is  Kittul 
u  Kittool.  It  is  a  ])eautifal  tree,  growing  to  a  height  of  60  feet,  and  is 
Mirmounted  by  an  elegant  crown  of  graceful  curved  leaves.  The  tree 
<)  a  foot  in  diameter.  The  fiber,  which  is  black  and  very  coarse,  is  nsed 
«^^  making  ropes,  brushes,  brooms,  baskets,  &c.,  and  a  woolly  substance 
scurf  scraped  from  the  le^f  stalks  is  used  for  calking  boats.  It  is  also 
.Ltensively  used  ii  ^i^^.hine  brushes  for  polishing  linen  and  cotton  yarns, 
nr  oi/^an  in  or  fl«\:  s^  -  ^ft^er  it  ifl  scutched,  for  brushing  velvets,  and  other 
j^,,..  ,".-oh       ,    'Vyim    iiA  MnAir  fiber  is  manufactured  into  ropes 


I  ■  I  ■  : 


▼£QETAfiL£   FIBBBA. '  '658 

of. great  isUcugtli  aud  durability,  wliicli  areufied  fortyin^  elephanta.  It 
in  both  regular  aud  compact,  and  its  luanufeetuie  e^diibits  ooncdderabto 
bkill.    lu  Australia,  Dr.  Guilfoylo  says,  it  is  used  for  making  pi^per. 

Tlio  liber  is  brownish  black,  the  filaments  straight,  smooth  and  glossy. 
It  exhibits  considerable  tenacity,  and  will  bear  tinsting,  as  the  Ibw  is 
somewhat  elastic.  Some  of  the  filaments  resemble  horse-miir  very  closely, 
and  drawn  between  the  thumb  and  nail  of  tiie  fore-finger  curl  as  readily 
as  coir. 

This  palm  is  most  useful  to  man,  however,  by  yielding  pabn  wine, 
which  is  obtained  firom  the  flower  stalk&  Fromtibis  sugar  is  manufact- 
ured in  large  quantities,  this  and  two  other  species  of  palm  supping 
the  whole  amount  of  sugar  used  in  Ceylon. 

The  central  or  pithy  portion  of  the  stalk  yields  a  flaxinaceous  product 
equal  to  the  best  sago,  which  the  natives  use  for  food  in  the  place 
of  bread,  or  boiled  into  tnick  gruel.  The  fruits  are  reddish  berries  about 
the  size  of  nutmegs,  and  have  a  thin,  yellow,  acrid  rind. 

Cliamcsrops  (species). — ^Palmetto. — ^The  Palinetto  is  only  represented  in 
the  Museum  by  samples  of  its  fjEin-like  leaves  and  simple  stalks,  wUoh 
are  very  tough,  and  are  capable  of  bemg  formed,  when  split,  into  bas- 
kets,  coarse  conlage,  and  a  variety  of  ol^ects.  There  are  specimens  of 
paper  in  the  collection  made  from  the  leaves  of  a  species  ot  Palmetto 
growing  in  Florida.  The  saw*paImetto,  Ohamasropi  serrulataj  which 
grows  on  the  coast  of  South  Carolina  and  in  G^eorgia,  is  sometimes 
used  for  stuffing  mattresses;  they  are  split  into  shr^  with  a  hackle, 
then  boiled,  and  dried  in  the  sun  for  a  few  days,  when  they  are  ready 
for  use.  Tne  negroes  also  make  hats  from  them.  The  leaves  of  the 
smaller  kinds  of  cabbage  palmetto,  ChanuBraps  palmetto^  are  sometimea 
used  as  a  thatch  for  bams  and  outhouses  in  the  Southern  States,  and 
are  quite  durable.  Hats  are  also  manufactured  from  them,  the  leaves 
being  whitened  by  brushing  with  ^  solution  of  oxalic  acid  once  or  twice, 
after  which  they  are  bleached  by  exposing  to  frimes  of  burning  sulphur. 
They  are  also  made  into  baskets.  GHie  spongy  portions  of  the  stem  ftar- 
nish  a  good  substitute  for  scrubbing  brushes,  and  the  palmetto  logs 
have  b^n  used  for  building  purposes,  particularly  for  wharves.  From 
the  dwarf  palmetto,  Sabal  palmetto j  fans  are  manufiEustured. 

Squier  states  that  the  fiber  of  an  allied  species  (0.  humilii)  is  used  by 
the  Arabs  to  mix  with  camel's  hair  for  the  cloth  of  their  tents,  and  alsr 
for  cordage.  It  is  also  used  for  sails,  and  <^  has  been  extensively  em 
ployed  in  Franco  under  the  name  of  ^  African  hair'  in  the  manumotuie 
of  carpets."  It  is  said  that  the  fiber,  divested  of  its  glutinous  matter, 
may  be  made  as  fine  as  flax.  <^  It  has  been  sucoessfiilly  made  into  sail- 
cloth, carpets,  thread,  and  paper." 

In  the  south  of  Europe  palmetto  fiber  is  extensively  used  in  the  manu- 
facture of  hats,  brooms,  baskets,  &c.,  and  for  thatching  houses.  The 
French  also  manufacture  a  substance  from  it,  which  is  used  as  a  substi- 
tute for  horse-hair,  which  it  much  resembles. 

Palmetto  fiber  is  also  manufactured  in  this  country  into  a  kind  of 
mattress  material,  a  number  of  machines  having  been  patented  in  the  last 
five  years  for  its  preparation.  It  goes  under  &e  name  of  ^^  hard  twisted 
palmetto  fiber,"  the  source  of  supply  being  the  saw  palmetto,  which  grows 
abundantly  in  Florida  and  other  portions  of  the  Southern  States.  It  is . 
manufactured  at  about  5  cents  a  pound,  its  use  being  for  the  upholster-  * 
lug  of  mattresses.  Although  produced  so  abundantly  the  manufiacturers 
are  obliged  to  compete  with  imported  fiber  brought  tram  Africa.  The 
American  product  is  held  to  be  superior  to  the  imported  fiber,  yet  tiie 
manufacturers  desire  a  little  protection  in  the  shape  of  %  heavier  diit^ 
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on  the  African  product.  A  manufacturer  in  Volnsia  County,  Plorida, 
thus  writes : 

There  is  a  very  great  hindrance  to  the  succossfnl  manufacture  of  this  fiber  hersbv 
the  importation  ofthe  African  fiber,  which  ia  the  product  of  convict  labor  in  a  French 

Srison  at  or  near  Algien,  and  the  only  means  of  eucouragement    *    *    *    wonld  bea 
eavier  duty  on  the  lmx)orted  article. 

The  palmetto  also  makes  a  fine  sample  of  ])aper,  and  a  patent  is  held 
by  Mr.  J.  P.  Herron,  of  Washington  Cit\ ,  for  a  process  for  reducing 
the  leaves.  I  have  examined  samples  of  the  paper,  but  can  give  no 
facts  as  to  the  extent  of  manufacture. 

Astrocaryum  autrkimaf — I  question  this  specimen  of  Brarilian  fiber, 
as  it  was  only  labeled  "AiicMwi  ou  AicumP^  The  fiber,  however,  is 
that  of  a  palm,  and  agrees  in  description  with  that  of  the  Twsmk  d 
Brazil,  the  species  given  above.  The  liber  is  obtained  from  the  young 
leaves,  and  is  readily  secured,  as  it  lies  just  under  the  epidermis  (n 
the  leaf,  which  is  so  exceedingly  thin  that  it  is  easily  rubbed  ofl^  leBV- 
ing  the  fiber  white  and  clean.  In  strength  it  is  said  to  be  equal  to  flax, 
and  the  filaments  are  so  fine  that  it  has  received  the  name  of  vegetable 
wool.  In  the  specimens  received  by  the  department  the  fiber  has  not 
been  cleaned,  yet  in  some  portions  the  bundles  of  filaments  are  dear 
and  white,  showing  off  the  fiber  to  the  best  advantage. 

This  fiber  seems  sufficiently  strong  for  fine  weaving,  and  from  the 
ease  with  which  it  is  separated  might  be  obtained  very  cheaply.  Iti 
use  in  Brazil  is  for  the  manufacture  of  nets,  fish-lines,  and  hammookii 

Another  species,  A.  vulgare^  is  found  in  British  Quiana,  IMnidady  and 
other  portions  of  South  America. 

— — (?)    Accompanying  the  specimen  described  above  WM 

a  bundle  of  reddish  fiber,  resembling  coir  in  color,  but  very  soft  and  fine, 
which  was  gathered  from  an  unknown  palm  tree  by  S.  L.  da  Costa  Leite^ 
Minas  Geraes,  Brazil. 

The  specimen  is  a  tangled  mass  of  fiber,  the  filaments  of  which,  when 
careftQly  extracted  and  twisted  into  pack-thread,  are  tolerably  strong. 
I  do  not  know  in  what  form  the  fiber  appears  upon  the  tree,  or  how  it  is 
produced;  nor  can  I  find  any  reference  to  its  preparation,  useSjOr  valne 
other  than  a  mere  mention  in  a  little  brochure  t  issued  by  the  Brazilian 
commission  (Exhibition,  1876).  The  author  states  that  the  tree  grows 
upon  Doce  Kiver,  and  ^'  from  its  leaves  and  petals  there  come  filaments 
which,  seen  in  a  mass,  have  the  appearance  of  wool.  •  •  •  Facto- 
ries should  be  considered  fortunate  to  be  able  to  count  it  in  their  treasniy 
of  materias  primas.^  The  fiber  is  not  to  be  compared  with  the  preceding 
in  tenacity,  though  the  filaments  are  finer,  softer,  and  more  glosoy. 

21.— Pandanace.^ 

Garludovica  pdlmata. — This  is  a  stemless  species  of  screw-pine  foimd 
in  Panama  and  on  the  coasts  of  Kew  Granada  and  Ecuador.  It  grows 
in  shady  places,  and  its  leaves,  which  are  shaped  and  plaited  like  a  fan, 
are  bonie  upon  three-cornered  stalks  G  to  12  feet  high. 

It  is  interesting  as  famishing  the  material  from  which  the  Panama 
hats  are  made.    Tliose  of  the  best  quality  are  plaited  from  a  single  leaf 

*  While  authorities  agree  that  Tucum  in  nn  Jatrocanfvmj  Bactris  9f  toaa  is  mentiODeil 
an  the  ^cumin  a  voliinLO  on  the  n^sonrctm  of  ]tra/il  distribntetl  at  the  Exhibition  of 
1^0,  anil  Jttrocaryum  is  called  the  2'ticuman,  In  the  list  of  fibers  by  BemardiO|  Al^ 
tri$  is  called  Tecum, 

t  '*  Historical  Not«8  conceminf^  the  Vt'ji^table  Fibers  exhibited  by  Sererino  L.  da 
Cofta  Leite/'  by  Nicalau  J.  Moreira,  M.  li. 
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without  any  joining,  the  process  often  occupying  two  or  three  months. 
The  leares  are  cut  young,  the  stiff  parallel  veins  removed,  when  they 
are  split  into  shreds,  immersed  in  boiling  water  for  a  time,  then  dried 
and  bleached  in  the  sun. 

Fandamis  utilis. — The  screw-pines,  of  which  there  are  80  species  or 
more,  are  most  abundant  on  the  islands  of  the  Indian  Archipelago  and 
on  the  Mascaren  Islands.  Species  are  also  found  in  parts  of  hiAia, 
Some  of  them  grow  to  a  large  Size,  though  the  majori^  are  but  10  or 
12  feet  high. 

The  most  useful  species  is  P.  uHliSj  the  Vocotm  or  Bacana  of  Mauri- ^ 
tins,  which  is  cultivated  for  the  sake  of  its  leaves,  which  are  made  into 
sacks  for  coffee,  sugar,  and  grain.    They  are  also  employed  for  cordage 
in  the  South  Sea  Islands,  as  well  a«  for  covering  huts  and  making  mat- 
ting. 

The  leaves  arc  not  cut  till  the  third  year,  and  are  regularly  cropi)ed 
every  second  year  afterwards.  A  plant  will  yield  leaves  enougn  for 
two  large  bags.  The  leaves  are  prepared  as  soon  as  taken  from  the 
tree,  the  operation  consisting  merely  in  splitting  the  leaves  Into  fillets^ 
which  are  three-fourths  to  one  inch  broad  at  the  base,  but  taper  to  a 
point.  They  are  3  to  4  feet  in  length.  "  One  of  them  will  support  the 
weight  of  a  bag  of  sugar,  or  140  pounds,  without  breaking.'^ 

The  sample  of  fiber  was  prepared  by  Dr.  Guilfoyle  at  the  Melbourne 
Botanic  Gardens,  and  was  taken  from  dead  leaves  of  the  screw-pine. 
It  is  quite  strong,  though  poorly  prepared,  and  very  dark  colored.  The 
fiber  should  be  smooth,  white,  and  lustrous. 

Among  other  species  P.  candelabrum  is  the  chandelier-tree  of  Ouiana, 
so  named  from  its  manner  of  branching.  The  fruit  or  seeds  of  some  of 
the  species  are  eaten. 

22.— LiLIACEJB. 

This  family  contains  a  large  number  of  fiber-producing  plants,  several 
species  of  which  are  not  only  well  known,  but  are  ezce^ingly  valuable 
in  a  commercial  point  of  view. 

The  Yuccas,  so  common  in  our  own  country,  belong  to  this  femily. 
and  the  best  known  old-world  representatives  are  the  "New  Zealand 
Flax"  i)lant,  and  the  species  famishing  the  famous  "Bow-string  Hemp ^ 
of  India. 

Phorminm  tenax, — New  Zealand  flax. — Habitat,  New  Zealand.  It 
has  also  been  introduced  into  Australia,  specimens  having  been  received 
from  Yictoriii.  The  several  varieties  are:  Hardkekej  the  common  variety 
of  the  low  lands,  Paritanewha^  the  yellow  variety  of  the  high  regions  or 
hills,  and  Tihore^  a  superior  quality.  It  is  also  called  Koradi  or  KorerB 
by  the  natives,  while  the  fiber  is  known  by  the  name  MvJca.  Oaptain 
Cook  first  brought  this  fiber  to  the  notice  of  Europeans,  he  having  found 
it  in  common  use  by  the  natives  of  New  Zealand,  as  he  speaks  of  "  a 
grass  plant  like  Ha^^s,  the  nature  of  flax  or  hemp,  but  sujyerior  in  qual- 
ity to  either,  of  which  the  natives  make  clothing-lines,  &qP  It  grows 
on  the  north  and  south  coasts  of  New  Zealand,  and  is  cultiva^  in 
Australia,  thou*]:h  to  no  great  extent.  It  was  brought  to  Ireland  by 
Underwood  in  1798,  and  has  been  grown  successfully  in  the  open  ground 
in  gardens  in  Waterford,  Cork,  Limerick,  Dublin,  and  Widow  counties. 
It  also  llonrislios  on  the  west  coast  of  Scotland,  though  the  winters  haya 
occasionally  been  too  severe  for  it.  The  leaves  of  the  plant  in  Ireland 
grow  to  5,  G,  7,  and  8  feet  high,  and  it  is  propagated  by  odbets  which 
are  not  removed  until  the  parent  root  is  fbur  years  old. 
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The  plant  forms  large  tul'ts,  and  Lan  ftword-Bhaped  leaves,  ^wing  in 
opposite  rows,  and  ck^]>in(;  each  other  at  the  base.  One  variety  fonns 
heaves  5  and  G  feet  long,  while  another  in  not  more  than  half  the  lengtli. 
Mr.  Salenbury,  of  the  botanic  garden,  Chelsea,  found  that  plants  t&ee 
years  old  will  produce  on  an  average  30  leaves,  besides  a  number  of  off- 
sets. Six  leaves  have  produced  one  ounce  of  dry,  available  fiber  after 
having  been  scutched  and  cleaned,  at  which  rate  an  acre  of  land  cropped 
with  these  plants,  growing  3  feet  apart,  would  yield  more  than  800 
pounds  of  dressed  liber.  The  leaves  being  cut  in  the  autumn,  othen 
spring  up  anew  the  following  summer.  It  is  said  that  the  plant  maybe 
shorn  of  its  leaves  in  the  morning,  and  before  the  sun  has  set  be  ready 
for  weaving  into  cloth.  Eoyle  states  the  leaves  are  cut  when  Aill  ^wil 
macerated  in  water  for  a  few  days,  and  then  passed  under  a  weighted 
roller. 

The  principal  operation  is  scraping  and  then  separating  the  fibers  with 
the  thumb-nail,  after  which  combs  are  employed  for  a  more  minute  m- 
aration.  The  libers  are  subsequently  dried  in  the  sun,  and  are  perfectly 
white — some  short  and  strong,  others  tine  and  silky.  According  to  the 
reports  published  by  the  Kew  Zealand  commissioner  at  the  Ei£ibition 
of  1876,  the  Maoris  (or  natives)  only  use  a  portion  of  the  fiber  upon  one 
side  of  the  leaf,  the  leaves  being  selected  with  great  care.  They  scn^ 
the  leaf  with  a  muscle-shell,  or  piece  of  hoop-iron,  on  the  thigh,  after 
which  it  is  soaked  in  water  and  then  dried.  Their  finest  samples  an 
obtained  from  particular  varieties  of  the  plant,  only  the  youngest  and 
best  leaves  being  used,  and  careful  attention  being  paid  to  the  ma- 
nipulation. ^^  This  native-dressed  fiber,  however,  constitutes  but  a  small 
portion  of  the  fiber  actuaUy  prepared  on  the  island,  as  large  mannfiio- 
tories  have  been  erected,  where  the  fiber  is  stripped  by  machmery.''  Two 
modes  of  dressing  the  fiber  are  practiced,  known  as  the  ^^  cold"  and  Qie 
^^  warm"  water  dressing.  The  leaves  of  the  flax  are  fed  to  a  madhiBe 
called  a  stripper  at  the  rate  of  100  to  120  feet  per  minute.  The  drumi 
of  these  stripping-machines  are  driven  at  the  rate  of  1,000  to  2,000  rev* 
olutions  per  minute,  their  diameter  being  from  14  to  20  inches.  After 
passing  through  the  strippers,  the  partiaiUy-cleaned  fiber  is  hand-washed 
in  bundles  of  about  20  leaves :  these  bundles  are  susi)ended  in  water, 
and  are  allowed  to  soak  for  about  t^o  hours ;  the  fiber  is  then  spread 
out  on  the  bleaching-ground  for  a  time,  which  varies  according  to  the 
weather,  and  then  hung  on  lines  to  dry.  It  is  then  either  scutched  or 
hackled,  or  both,  packed  in  bales,  and  pressed  for  shipment.  When  the 
stripper  is  in  good  order,  and  the  fiber  has  been  fairly  cleaned,  the  loss 
in  scutching  amounts  to  from  3  to  5  cwt.  per  ton,  and  in  hackling  fir^i 
2  to  3  cwt.  In  the  warm-water  dressing  the  same  operations  are  gone 
through  with,  with  the  exception  that  the  fiber  is  washed  and  placra  to 
soak  from  six  to  twenty-lbiir  hours  in  tanks  filled  with  warm  water, 
which  is  either  kept  heated  by  means  of  fire  or  a  steam-pipe. 

New  Zealand  flax  fiber  is  almost  white  in  color,  flexible,  soft,  and  d 
a  silky  luster.  The  bundles  of  fibers  form  filaments  of  unequal  size 
which  are  easily  separated  by  friction.  It  has  considerable  elasticity^ 
but  readily  cuts  with  the  nail.  Microscopically  examined,  according  to 
Vetillart,  the  fibers  are  remarkable  for  their  slight  adherence.  The  in- 
dividual fibers  seem  very  regular,  having  a  uniform  thickness,  and  the 
surface  is  smooth ;  they  are  stifl',  straight,  and  very  fine,  and  the  cen- 
tral cavity  is  very  apparent. 

As  to  tenacity,  Royle  gives  the  breaking  point  of  New  Zealand  flax, 
compared  with  flax  and  hemp,  as  23.7  to  11.75  and  16.75,  resi>ectivdy« 
In  the  ofBcial  hand-book  of  New  Zealand  it  is  stated  that  ^^dnxiiig  a 
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late  leyere  ^e  at  Auckland  it  was  fonnd  that  flax  rope,  when  subjected 
to  the  same  strain  as  Manila  hemp  {Musa  textilis),  remained  unbroken, 
while  the  other  gave  way.'' 

The  collection  of  Kew  Zealand  flax  samples  in  the  museum  is  both 
lar^e  and  fine,  the  finest  in  the  United  States,  as  the  New  Zealand  ex- 
hibit at  Philadelphia  was  made  with  great  care,  over  100  different  sam- 
ples of  the  raw  and  manufactured  flax  having  been  sent,  and  this  entire 
oollection  was  handed  over  to  the  United  States  Oovemment  at  the  dose 
of  the  Exhibition,  with  the  exception  of  some  small  duplicate  samples 
taken  by  representatives  of  one  or  two  industrial  institutions. 

This  series  illustrates  well  the  native  methods  of  preparing  the  fiber, 
and  samples  of  native  dyed  (black)  fiber  are  also  shown.  The  machine- 
prepared  series  is  very  fhll,  and  the  samples  of  manufacture  include 
nearly  everything  that  could  be  made  of  fiber.  In  cordage  there  are 
three-inch  cables  and  ropes  of  all  sizes,  horse  halters,  small  cordage, 
lead-lines,  fish-lines  (for  sea  fishing),  and  twine  of  the  finest  finish.  The 
series  of  mattings  illustrate  the  many  ways  that  the  fiber  may  be  used 
in  the  household,  as  door-mats,  parlor  and  bed-room  mats  (in  colors), 
and  hearth  rugs,  while  the  finer  kinds  of  fiber  are  made  into  doth  not 
unlike  linen  duck,  into  satchels,  table-mats,  shoes  (a  land  of  sandal), 
sacks,  &c.  Floor  matting,  carriage  and  railway  mats  are  exhibited  in 
variety,  plain  and  in  colors.  The  nets,  of  which  there  are  many  sam- 
ples, can  hardly  be  told  from  linen  both  in  color  and  finish.  It  is  hardly 
necessary  to  state  that  these  are  not  of  native  manufacture,  as  much  of 
the  fiber  is  exported,  made  up  into  the  various  artides  enumerated. 
This  is  due  to  the  fact  that  the  English  rope-makers  will  not  pay  for 
flax  fiber  a  price  proportionate  to  &at  given  for  Manila  hemp,  and  it 
has,  therefore,  been  found  more  profitable  to  manufacture  at  home  and 
export  the  rope  rather  than  the  baled  fiber. 

From  an  examination  of  some  of  the  museum  samples,  which  seem  to 
the  touch  as  soft  as  the  finest  flax,  I  have  no  doubt  many  beautiful  fob- 
rics  could  be  made,  and  finer  than  that  now  shown. 

Murray,  in  a  pamphlet  regarding  the  plant,  speaks  of  bed-ticking 
being  made  from  it,  and  states  that  he  has  seen  ^<  fine  fabrics  of  various 
kinds,  affording  demonstrative  evidence  that  its  fiber  is  susceptible  of 
being  woven  into  tissues  of  the  most  delicate  description." 

Besides  the  specimens  here  enumerated,  there  is  a  fine  sample  from 
Queensland,  and  a  small  series  received  from  the  Smithsonian  Institu- 
tion (1869),  doubtless  originally  from  New  Zealand. 

It  may  be  interesting  to  mention  that  in  the  five  years  from  1867  to 
1871,  inclusive,  as  gleaned  from  the  official  hand-book  of  New  Zealand, 
flax  fiber  was  exported  to  the  value  of  i&280,827,  or  nearly  $1,500,000. 
The  average  for  the  five  years  is  £56,165,  the  higest  exi>ortation  being 
in  1870,  when  the  sum  of  £132,578  was  realized  fit)m  the  industry  by 
export  alone.  In  the  province  of  Westland  the  flax  grows  luxuriantly 
on  the  banks  of  rivers,  and  in  swamps,  and  if  properly  cultivated,  and 
by  stripping  only  the  outer  leaves  of  the  plant  twice  a  year,  it  is  claimed 
that  each  acre  of  land  would  yield  more  than  two  tons  oi  marketable 
flax.  In  many  portions  of  New  Zealand  the  plant  grows  wild,  and  the 
right  to  cut  leaves  from  the  waste  lands  may  be  procured  from  the  gov- 
ernment at  a  very  low  cost. 

According  to  latest  official  ac<?ounts,  the  quantity  of  flax  pro- 
duced has  steadily  diminished,  in  Auckland,  as  well  us  oilier  locali- 
ties; this  is  due  to  the  present  low  prices  of  the  fiber,  mill  owners  finding 
that  £18  to  £20  per  ton  will  not  remunerate  them.  In  this  country  Sisal 
bemp  has  driven  New  Zealand  flax  from  the  market    The  chief  cost  in 
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conneotfon  with  flax-mills  is  the  motiTa  power,  nia  wnnWiimi  m  aD 
locally  madey  of  simple  constractioii,  and  cheap.  The  profits  Cram  fhe 
preparation  of  the  flax  depend  in  a  great  meaanre  upon  the  aitoatioa  of 
the  milly  and  the  cost  of  getting  the  green  leaf  to  the  mill,  and  the  flba 
to  market.  The  bnilding  for  a  flax-mill  need  not  be  large  or  ezpcnsini 
but  it  must  have  a  dry  store-room,  and  a  baling  press.  Tha  work  in  tfasM 
mills  is  largely  perfoimed  by  women  and  boys. 

Sans&viera  zeylanica^  Sanseviera  guintmsiSj  Samevieira  lat^olkL — ^Bow* 
string  Hemp,"  African  Hem  p. — These  three  species  are  represented  in  thft 
Museum  collection  by  large  samples  of  fiber  received  fix>m  the  Qoeeu- 
land  exhibit  (Exhibition,  1876). 

The  name  Bow-string  Uemp,  generally  given  to  the  first-named  spedei, 
has  also  been  applied  to  other  plants  of  the  genus  S.  gutnwimij  b^ng 
called  African  Bow-string  Hemp.  &  zeylanioa  is  the  best  known,  how- 
ever, and  is  common  on  the  Ceylon  coast,  from  which  it  takes  its  nama. 
The  plant  has  been  known  and  prized  in  India  from  remote  anttqni^ 
under  the  name  of  Murva,  In  tlie  catalogue  of  Indian  fibers  (Exhibition, 
1862),  it  is  called  Moorga,  MazooL  and  Moorga/oee,^ 

It  is  at  present  known  under  the  vernacular  name  of  Murga/Hf  Mwrgif 
and  MazooL  Its  Sanscrit  synonym  is  Ooni.  The  genus  AeuiMoiirs 
abounds  on  the  coast  of  Guinea,  around  Ceylon,  and  idong  the  Bay  of 
Bengal,  extending  to  Java  and  the  coasts  of  China.  They  are  stemlesi, 
perennial  plants,  throwing  out  runners,  and  having  only  root  leavM, 
which  are  thick  and  fleshy,  and  usually  sword  or  lance  shaped,  with 
sheathing  bases.  They  flower  from  January  to  May,  and  the  planti 
grow  wild  in  the  jungles.  They  are  easily  propagated  on  most  ewy 
soil,  from  the  slips  which  issue  in  great  abundance  firom  the  roots, 
requiring  little  or  no  care,  and  not  requiring  to  be  renewed  often^  if 
at  all. 

Dr.  Buchanan  fonnd  this  plant  em2)loyed  in  the  manufacture  of  cord- 
age at  Bangalore,  and  bow-strings  are  still  made  of  it  in  the  Sircars,  and 
along  the  coast  of  Bengal.  lu  the  interior  of  Bengal  it  is  equally  com- 
mon and  wild,  but  not  so  largely  used  for  fiber.  The  leaves  are  3 
or  4  feet  long  when  the  plant  is  cultivated,  and  the  fiber,  which  ex- 
tends the  whole  length,  is  separated  fi^om  the  pulpy  portion.  The  na- 
tive method  of  preparing  the  fiber  is  to  place  these  leaves  ''upon  a  smooth 
board,  then  press  one  end  of  the  leaf  down  with  one  of  the  great  toes, 
and  with  a  thin  bit  of  hard  stick,  held  between  the  two  hands,  thej 
scrape  the  leaf  from  them,  and  very  quickly  remove  every  part  of  the 
pulp."  This  is  also  accomplished  by  steeping  the  leaves  in.  water  until 
the  pulpy  portion  decays,  when  the  fiber  is  washed  and  cleaned,  though 
in  some  cases  steeping  dissolves  the  fiber.  It  is  estimated  that  40  pounds 
of  fresh  leaves  3^  or  4  feet  in  length  will  yield  a  pound  of  cleaned  fiber, 
or  over  1,600  pounds  of  cleaned  liber  per  acre,  at  a  gathering;  with  ft 
fjiv(U'able  season  two  such  gatherings  may  be  assured  annually. 

Iloyle  states  thai  the  untwisted  fiber  will  bear  a  strain  of  280  pounds 
compared  with  Agave,  wliich  bore  270  pounds,  though  Dr.  Wight's  ex- 
periments gave  302  poiiiuls  for  Agave  to  316  pounds  for  the  Samemera, 
Dr.  lioxburgli  asciTtaincd  that  a  line  of  Moorga  fiber  4  feet  long  bore 
a  weight  of  120  poun<ls,  wJien  a  cord  of  the  same  size,  made  of  Kussia 
h<Mnp,  bore  but  105  pounds.  After  remaining  in  water  116  days,  the 
former  bore  a  weight  of  30  pounds,  while  the  latter  was  entirely  rotten. 
It  is  not  considered  e<iual  to  ]\lanila  hemp. 

Fiber  of  S.  guinccnsis,  which  is  sometimes  introduced  into  the  markets 

*  Also  spelled  Moorgahvee. 


of  Europe,  hM  been  ihoaglit  by  lome  to  be  raperior  to  New  Zealand 
flax.  The  strength  of  its  fiber,  as  tested  by  the  Agri-Hortioaltaral  So- 
ciety of  India,  was  found  sufficient  for  hawsers  and  cables,  while  tiieir 
fineness  and  tenacity  are  attested  by  their  being  used  by  jewellers  for 
thread  upon  which  to  string  i>earls. 

S.  Boxburghiana  is  considered  by  English  authorities  as  a  distinct 
species,  common  on  the  Bengal  coast,  and  larger  than  the  Zeylanica, 
though  Boyle  does  not  admit  it. 

8.  lanaginosa  is  probably  a  distinct  species ;  it  is  called  Kati^Kapd^ 
and  found  on  the  Malabar  coast.  This  ^lant,  upon  experiment,  has  pro- 
duced fiber  as  fine  and  soft  as  human  hsur,  and  possessing  eztraordiimry 
strength  and  tenacity.  Very  superior  examples  have  been  likened  to  raw 
silk,  and  the  firmness  of  the  fiber  ^^  induced  the  Bey.  J.  Oarrow  to  have 
it  woven  into  cloth,  which  he  declared  was  as  fine  a  piece  of  dotili  as  he 
had  ever  seen."  The  fiber  takes  color  readily.  Simseviera  fiber  was 
formerly  considered  a  valuable  paper  stock  at  Trichinopoly,  where  the 
tow  was  used,  while  the  fiber  served  as  packing  for  steam-engines. 

Oonsidered  microscopically,  '^  the  fibers  are  fine,  and  constitute  a  white, 
brilliant  filament,  i)osse8sing  a  stiffness  that  does  not  disappear  with 
friction.  The  fibers  are  hollow,  straight,  and  smooth^  with  walls  of  uni- 
form thickness.  The  central  cavity  is  large.  The  points  are  sharp  and 
slender.'' 

In  S.  latifolta  the  bundles  are  large,  and  are  slightly  refined  by  fric- 
tion. It  corresponds  in  general  appearance  with  the  Zeylanica  given 
above. 

Yucca  aloifoliaj  Yucca  anguitifoliaj  Yucca  baccata^  Yucca  filamentoiOf 
Yucca  ghriosa. — Variously  named  Adam's  Needle,  Spanish  Bayonet, 
Bear  Grass,  Aloe-leaved  Adam's  Keedle,  &c — ^The  collection  contains 
quite  a  series  of  fibers  in  various  stages,  manufactured  firom  one  or  an- 
other of  these  plants.  The  A  loifolia  and  Olorioia  are  known  by  the  com- 
mon names  of  Adam's  Needle,  Spanish  Bayonet,  Dwarf  Palmetto,  &c. 
The  filamentosa  is  sometimes  called  Bear's  Grass,  Silk  Grass,  Eve's 
Thread,  &c.  They  thrive  in  nearly  all  i)ortions  of  the  United  States, 
and  flourish  in  the  poorest  soils.  Y.  gloriosaj  also  called  Fetre  by  tlie 
Mexican  Spaniards,  according  to  Nuttall,  ^<is  used  for  cordage,  ropeS| 
&c.,  as  well  as  for  packing  cloth,  and  is  extremely  durable."  Elliott,  in 
his  Botany  of  South  Carolina,  speaks  of  it  as  one  of  the  strongest  fibers 
of  the  vegetable  kingdom. 

Natives  of  the  warmer  portions  of  the  United  States,  they  thrive  in 
Europe,  Africa,  India,  and  Australia.  One  species  finds  its  way  into  our 
gardens,  even  in  more  northern  sections  of  the  country,  and  are  con- 
spicuous in  the  blooming  season  for  their  large,  white,  lily-like  flowers, 
as  well  as  for  their  long,  sword-shaped  leaves,  terminating  in  a  sharp 
point.  There  is  no  record  to  show  that  their  fibers  have  ever  been  em- 
ployed otlier  than  exporimentally  in  this  country,  if  we  except  the  lim- 
ited use  made  of  the  fil)er  by  Indians  and  Mexicans  of  Arizona  or 
Sonora,  in  the  rude  manufacture  of  cordage.  There  is  one  sample  of 
rope  in  the  museum,  from  New  Mexico.  It  is  fuUy  half  an  inch  in  diam- 
eter, very  rudely  made,  the  fiber  coarse  and  harsh,  but  of  great  strength. 
This  naniple,  as  well  as  line  specimens  of  the  fiber  frx)m  which  it  was 
prei)ared,  wiiy  d*»rived  from  Y.  baccata.  In  Bemw^din's  list  I  find  Yucca 
lilanuMitosa  is  also  callcMl  llenequen  (Mexican  name  of  Agave  8isalana)j 
from  which  it  may  l>e  inferred  that  the  Yucca  has  been  regarded  to  a 
certain  extent  a  commercial  fiber,  probably  exported  with  the  Sisal  fiber 
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under  the  one  name  Heneqnen,*  as  OamuMi  mUfuM  is  sometimM  ex* 
ported  from  India  with  Crotalaria  juncea^  under  the  one  name  of  Soiib. 

Tho  filaments  of  Tncca  are  white,  brilliant,  and  stiff,  compoeed  of  imgnlar  InmiDci^ 
the  most  of  which  are  large.  By  rubbing  briskly  between  the  fisffons  the  hnndlfli 
break  np  into  finer  fibers,  Dut  always  preserving  a  great  deal  of  atifimesB.  TTie  wiUi 
are  nsnuly  thick,  and  the  central  cavity  very  apparent ;  the  enda  grow  slandsr  t^gi* 
larly,  and  are  rounded  at  the  extremity. 

Yucca  fiber  possesses  a  moderate  tenacity,  but  is  somewhat  britUfl^ 
and  cannot  be  made  to  lose  its  harshness. 

In  ^e  Australian  collections  (Exhibition  of  1876)  there  are  examples  of 
r.  dloifoliaj  the  Alocrleaved  Adam's  Needle,  prepared  by  Dr.  Ouiifbyle, 
who  states  that  ^^  though  a  native  of  South  America,  it  snoceeds  admb 
ably  in  Victoria,  and  is  of  moderately  quick  growth.''  He  aLso  caUs  it 
Uie  Dagger  plant.  Dr.  Guilfoyle  sent  a  specimen  of  the  Y.  filammiiom 
/<<The  thready  Adam's  Needle"),  which  also  thrives  in  Au8tralia|When 
^^  its  leaves  are  found  rich  in  fiber  and  of  good  quality." 

Little  has  been  done  in  our  own  country  in  the  way  of  manufiustme. 
A  machine  haa  been  invented,  as  will  be  seen  by  reference  to  part  two 
of  this  report.  Specimens  of  fiber  recently  submitted  to  the  writer  <»d7 
prove  what  has  often  been  asserted,  that  Yucca  fiber  is  viduableand  can 
be  utilized  for  a  variety  of  coarse  uses. 

Cordyliiis  pumila. — The  Dwarf  Palm  Lily. — Habitat,  New  Zealand. 
The  fiber  from  this  plant  is  another  of  Dr.  Gnilfoyle's  preparations.  ^6 
native  name  is  Ti-raurilcu  ^^  Tho  leaves  of  this  interesting  species  (rf 
Cordyline  grow  to  a  great  length  and  yield  an  abundance  of  fibeorof  long 
staple,  suitable  for  ropes,  mats,"  &c.  It  is  also  convertible  into  a  good 
quality  of  paper.  The  fiber  is  from  2}  to  3  feet  in  length,  straight,  white, 
and  glossy,  but  very  stiff,  resembling  fiberof  Yucca  or  Agave,  and  seems 
to  have  been  extracted  in  coarse  bundles  of  filaments,  which  must  be 
hackled  to  be  reduced  to  anything  like  fineness.  It  is  Mly  as  strong  as 
Yucca  fiber,  and  would  make  excellent  roi)e  of  great  tenacity. 

The  plants  of  this  genus  are  erect-stemmed,  shrubby  palm-like  LiliacesO) 
bearing  spreading  and  very  ornamental  heads  of  elongate  striated  leaves. 
The  species  are  found  in  tropical  Africa,  in  Madagascar^  and  the  Masi- 
arine  Islands,  and  in  the  Malay  Archipelago.  Two  species  at  least  are 
found  in  Australia  and  New  Zealand,  and  all,  doubtless,  would  pro- 
duce excellent  fiber.  Fiber  and  tow  from  Cordyline  indivuOj  the  tall 
^  Palm  Lily,"  were  also  received  from  the  Victoria  collection,  prei>aredl^ 
Dr.  Guilfoyle.  They  are  not  as  fine  as  the  preceding,  however,  though 
possessing  considerable  strength.  A  very  rudely-manu£actured  rope 
from  the  last  named  species  accompanies  the  collection.  This  fiber,  how- 
ever, is  darker  colored,  and  possesses  little  of  the  beauty  of  the  preoed- 
ing  example,  which  has  been  carefully  prepared.  Neither  Boyle  nof 
Vetillart  make  mention  of  this  fiber,  though  it  is  named  in  Bemardin'k 
catalogue.  » 

J)raccena  Draco. — ^Dragon's  Blood  Tree, — ^Habitat,  Teneriffe.  Orows 
also  in  Australia.  Fiber  of  this  x)lant  was  also  received  with  the  Yio- 
torian  collection  from  the  Melbourne  Botanic  Garden,  where  it  is  thop 
oughly  established.  Dr.  Guilfoyle  states  that  "  the  fiber  is  strong  and 
flexible,  but  the  tree  is  of  very  slow  growth."  It  is  prepared  from  the 
leaves,  and  is  white,  fine,  and  lustrous,  and  between  18  inches  and  3 


•  Later  I  find  that  Vetillart,  in  speaking  <'f  yucca,  makes  this  Btatement :  "14  .. 
certain  that  in  the  nargoos  of  Pita  wliioJi  arrivo  at  the  markets  of  Enzopa  thavi  il 
foimd  a  proportion,  moro  or  less  considerable,  of  Vaccu  fiber.  It  is  diffionit  to  dlfttn- 
gaudi  the  one  from  the  oUioTi  aud  it  is  adaptable  to  the  sftme  neei.''  In  fhii  oaieitil 
exported  with  fiber  of  ^^are  imertcafia*  -        -  -   — — ^r— -    « 
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£eet  in  length.  It  is  not  as  strong,  howeyer,  as  the  Oordyline  befixre 
mentioned,  though  it  is  much  softer. 

D.  Draco  ^^  has  a  tree-like  stem  simple  or  divided  at  the  top,  and  often, 
when  old,  becoming  much  more  crowded,  each  brandi  terminated  by  a 
crowned  nead  of  lanceolate,  linear,  entire  leaves  of  a  glaucus  green  color, 
which  embrace  the  stem  at  their  base."  The  tree  derives  its  name 
from  a  resinous  secretion  or  exuduation  known  to  commence  as  dragon's 
blood,  which  at  cue  time  formed  an  article  of  considerable  ex{K>rt  from 
the  Cfanaries.  Some  of  the  plants  are  gigantic  in  size,  ^^  the  colossal 
Dragon-tree  at  the  town  of  Orotovia,  in  Teneriffe,  beiug  75  feet  high  and 
48  feet  in  circumference,  with  an  antiquty  which  must  at  least  be 
greater  than  the  pyramids." 

Dianella  latifolia. — ^A  specimen  of  this  fiber  apjyears  from  Australia, 
where  it  was  prepared  by  Dr.  Guilfoyle.  He  states  that  the  plant  grows 
on  the  banks  of  creeks  and  fern-gullies  in  elevated  situations,  where  its 
leaves  sometimes  attain  a  length  of  6  feet.  He  considers  the  fiber 
good,  and  excellent  for  paper  stock.  The  specimen  still  preserves  much 
of  its  grass-like  form,  having  been  prepared  experimentally  in  a  simple 
manner.  Some  of  tiie  filaments  are  white  and  brilliant ;  it  is  quite 
strong,  a  few  fibers  twisted  together  requiring  quite  an  effort  to  breaJc 
them. 

Its  name  does  not  appear  in  the  list  of  useful  textile  fibers,  fix)m  which 
it  is  to  be  inferred  it  has  not  hitherto  been  known  as  a  fiber-producing 
plant  of  any  value. 

The  plants  of  this  genus  are  indigenous  in  Australia  and  tropical 
Asia.  They  have  fibrous  roots,  grass-like  leaves  (from  which  the  fiber 
is  obtained),  and  paniculate-blue  flowers.  The  plants  bear  many-seeded 
blue  berries. 

23.— JUNCACE-ffi. 

We  now  come  to  a  group  of  plants  producing  fibrous  material,  but  not 
fiber  in  the  strictest  sense  of  the  word.  The  rushes  and  grasses,  as  a 
general  rule,  are  used  almost  without  preparation  other  &an  diying, 
the  entire  leaf  of  the  plant  entering  into  the  composition  of  the  manu- 
factured article,  which  is  coarsely  woven,  plaited,  or  braided  into  shoes, 
mats,  baskets,  &c.,  or  twisted  into  a  coarse  kind  of  cordage.  Gnbe 
^^  fiber  "  is  sometimes  extracted. 

Juncus  vaginatuB. — The  Sheathed  Bush. — ^Two  specimens  of  fiber  from 
this  rush  were  received  from  the  Victorian  collection,  and  are  among 
the  many  fibers  collected  and  prepared  by  Dr.  Ouilfoyle.  The  plant  is 
a  native  of  Victoria,  and  grows  abundantiy.  It  is  regarded  as  a  good 
fiber  plant  as  well  as  an  excellent  paper  stock,  and  the  fiber  is  said  to 
make  a  good  substitute  for  human  hair.  It  is  a  strong  growing  plant 
and  is  found  extensively  on  the  margins  of  lagoons  and  water-courses. 

There  are  two  farms  of  it  in  Victoria,  one  of  which  is  much  smaller 
than  the  other,  and  which  is  regarded  as  the  best  for  fiber,  while  both 
are  used  for  paper. 

Eushes  have  been  employed  in  one  way  or  anotlier  for  some  of  the 
[)urposes  of  other  fiber,  but  they  are  genera|}y  enm^yed  for  mechanical 
purposes  only,  as  in  the  manufacture  of  mgts,  baivBts,  chair-seats,  &c. 
Juncus  effustis  is  cultivated  in  the  provixi6B  of  Oomi  in  Japan  for  tbe 
manufacture  of  lloor  mats  of  the  better  quality.  Tliese  are  plaited  very 
closely,  the  interstices  filled  with  ric&'fltraw,  and  are  all  of  one  size, 
namely,  3  by  6  feet,  so  that  they  can  be  moved  from  house  to  house. 
These  mats  are  described  as  soft  and  elastic,  and  are  often  three  or  tonj; 

36  AQ 
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inches  thiclL  For  common  matting,  rice-straw  is  used,  or  other  radMp 
as  Scirpus  lacustris^  Hydropgrum  latifoliumj  &c,  are  employed,  wUeh 
grow  everywhere. 

The  finer  kinds  of  rushes  (J.  effmn^)  are  sometimes  bleached  in  the 
snn,  which  gives  them  a  whitish  instciul  of  the  usual  yellow  color.  01 
the  same  rushes  a  lighter  matting  is  made  which  serves  as  blinds  fa 
windows,  to  protect  ii-om  rain  the  thin  transparent  pa];)er  which  answen 
for  glass.    The  pith  of  rushes  is  somotinics  used  in  making  rash  lighti. 

The  liber  of  the  tall  variety  of  Victoria  {J,  vaginatus)  is  sometinM 
over  2  feet  in  length,  while  that  of  the  smaller  one  is  18  to  20  i 
In  color  it  is  a  golden  yellow.  Under  the  magnifier  the  filuaents 
exceedingly  irregular  and  rough,  and  aic  quite  brittle.  Twisted 
into  a  thread  they  are  as  easily  broken  as  Manila  paper  twine  of  fhe 
same  thickness.  Specimens  of  pa}>or  were  also  received,  manufiietiind 
from  both  varieties,  as  well  as  from  the  ^^  Coast  liush,^  Juncn$  marUkML 

AiteUa  Banksii. — This  is  a  genus  of  sodge-like  rushes  found  in  the 
islands  of  the  Southern  Ocean.  The  plant  is  a  native  of  Now  Zealand, 
and  grows  to  a  height  of  4  feet^  <<  It  is  rich  in  fiber  suitable  for  rt^es, 
paper,"  &c.  The  leaves  of  A,  aJpina,  which  grow  on  the  sand-hills  d 
the  coast  of  Tasmania  are  edible.  The  fiber  is  of  a  dirty  jeUow  eote, 
the  "filaments"  exceedingly  coarse  and  wiry;  rather  brittle  when  tMl 
sharply,  but  of  considerable  strength  when  tested  with  a  lateral  stniiL 
The  sx>ecimen  in  the  collection  of  the  dex)artmcnt  was  prepared  hj  Dt 
Guilfoyle. 

24.— CYPERACEiE. 

Lepidosperma  fexnosum. — The  Slender  Sword  Cush. — Habitat,  Vietoria 
A  specimen  of  fiber  from  this  species  was  received  with  the  Australian 
collection.  It  is  exceedingly  brittle,  and  can  only  be  used  in  mats  or 
similar  articles,  where  it  can  bo  coarsely  plaited*  According  to  Dr. 
Ouilfoyle,  the  material  can  be  had  in  large  quantities,  and  is  extenrirelj 
used  by  the  aborigines  for  baskets,  mats,  &c.  lie  states  that  <<imte 
proper  treatment  it  yields  a  fiber  of  good  quality,"  though  the  present 
sample  would  hardly  verify  the  statement.  It,  however,  might  M  vied 
in  paper  making,  though  at  best  is  a  i>oor  "  fiber." 

Lepidoftperyna  elatius. — The  Tall  Sword  Grass. — This  specimen  showi 
a  much  better  and  stronger  fiber  than  the  i)receding,  and  would  prore 
useful  for  making  many  kinds  of  coarse  cordage.  The  leaves  mA 
flower-stalks  of  Uio  plant  grow  to  a  height  of  9  feet  in  Victoria,  and  the 
plant  is  found  in  groat  abundance,  and  Ciui  bo  had  in  large  qnantitieii 
It  furnisluvs  a  pulp  for  paper-makijig,  and  is  used  in  various  waysl^.the 
natives.  This  siiottiraen  is  also  from  the  Victorian  collection  (ExhibitfaHy 
1876),  and  was  ])roi)arcd  by  Dr.  Guilfoyle. 

Clodlum  radula. — The  IMaek  Eeed. — This  Ri)ecimon  was  prepared  iJJ 
Pr.  ( luilfoyle,  ^\  ho  says :  "  Tliia  coarse-growing,  sedge-hke  grass  oanlM 
had  in  ononnous  (piantities  throughout  the  colony  (Victoria).  It  is  ex- 
tensively used  by  the  RoUlers  a«  a  tlialchiug  material."  It  is  a  native 
of  Australia.  As  a  ^Mil>er"  it  is  of  no  value,  as  it  has  little  BtrcDgthi 
It  is  doubtful  if  \l  would  niakc  a  good  paper-stock, 

25.— GnA>n>TE^. 

Zca  7?? rr 7/5.— Indian  Corn — Maize. — One  of  the  most  interesting  exhib- 
its in  the  liber  a>lk'(.'li(ui  of  the  museum  is  a  series  of  specimeiis  illns- 
tratiug  the  mauuruclurc  of  curu-hu»ks  into  ii  textile  materiaL    (Cii6 
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seriee  includes  huaks,  extracted  fiber,  8pim  fiber,  or  yam,  and  specimens 
of  well-bleached  crash  and  oil-cloths.  The  specimens  were  received  from 
the  Austrian  Oovemment  in  1863,  together  with  a  large  series  of  papers 
made  from  the  same  material. 

The  first  exx>eriments  in  manufacturing  paper  from  maize  were  made 
under  the  direction  of  a  Bohemian  named  Moritz  Diamant,  at  the  Imperial 
paper-mill  at  Schlogelmuhl,  near  Gloggnitz.  The  exx>eriments,  how- 
ever, were  not  satisfactory,  as  the  endeavor  to  procure  paper  direct 
from  the  unwoven  plant  fiber  was  always  met  with  great  expense.  The 
b^t  that  cotton,  flax,  &c.,  were  first  woven  and  worn  and  then  converted 
into  pax>er,  suggested  the  x>ossible  conversion  of  the  new  material  into 
textiles  first,  and  afterwards  into  paper.  Thus  the  first  process  became 
last,  and  led  to  the  production  of  a  coarse  cloth  which  is  useful  for  forming 
the  **body '^  of  oil-cloths,  as  well  as  for  a  kind  of  toweling  which  will  be 
useful  only  as  it  proves  durable.  The  bleached  specimens  look  well, 
however,  and  have  a  kind  of  softness,  which,  though  several  removes 
trom  linen,  would  recommend  them  for  toweling  of  the  coarser  grades. 

The  paper  samples  appear  in  great  variety,  and  many  of  them  are 
fine  and  strong.  (See  the  report  of  this  department  for  1863,  pp«  436- 
438.) 

Arundinaria  tecia, — Southern  Cane. — In  the  pai)er  collecti<m  of  the 
museum  there  are  a  number  of  specimens  of  pax)er  made  from  a  fiber 
produced  from  the  southern  cane  by  '^  steam-blowing,"  samples  of  the 
fiber  being  also  exhibited.  In  reducing  the  cane  to  this  fibrous  state, 
tightly  compressed  bundles  of  the  ^^  bamboo"  are  placed  in  steam  cyl- 
inders or  guns  24  feet  long  and  12  inches  in  diameter,  and  there  sub- 
jected to  the  action  of  steam  at  a  pressure  of  about  170  pounds  to  the 
square  inch  for  about  ten  minutes.  ^^  The  gums  and  glutinous  matters 
which  hold  the  fibers  together  are  thereby  dissolved  or  softened,  and 
while  in  that  state  the  cane  is  blown  into  the  air  by  the  force  of  the 
steam  in  the  gun,  and  the  fibers  are  separated  by  the  expansion  of 
steam  among  them." 

The  papers  exhibited  are  of  different  grades  of  wrapping-paper, 
<^book,"  and  ^^news"  pax)er,  some  of  the  latter  quite  white  and  dear. 
It  was  claimed  by  the  patentees  of  the  process  that  good  fiber  could  be 
furnished,  from  the  gun,  at  $5  per  ton. 

The  idea  .of  utilizing  so  coarse  a  material  for  paper  is  not  new.  The 
Chinese  have  for  ages  used  the  bamboo  for  the  purpose  of  paper-making, 
employing  '<  shoots"  one  or  two  years  old  for  tiie  purpose.  The  system 
of  reducing  the  bamboo  is  not  so  simple  as  the  steam-blowing  process 
employed  with  cane,  for  it  necessitate  macerating  in  water  for  a  week 
or  more,  after  which  the  pieces — some  5  feet  in  length— are  washed 
and  placed  in  a  dry  ditch  and  covered  with  slacked  lune  for  a  number 
of  days,  when  they  are  again  washed,  cut  into  filaments,  and  tiien  dried 
or  bleached  in  the  sun.  in  this  state  they  are  boiled  in  large  ketttes 
and  subsequently  reduced  to  pulp  in  wood  mortars  by  means  of  heavy 
pestles.  A  glutinous  substance  is  then  mixed  with  the  pulp,  and  upon 
this  mixture  the  goodness  of  the  x>aper  depends. 

Bamboo  has  l>een  and  is  still  Tued  for  paper-makinff  in  Japan,  bat  only  to  a  veij 
imall  extent.  Tho  paper  called  ChiJcMkiy  notwithatanding  that  the  translation  of  thia 
word  is  '^  bamboo  paper/'  is  not  made  of  bamboo;  the  name  has  only  been  borrowed 
from  China. 

While  ux>on  the  subject  of  maize  and  cane  paper  it  may  be  well  to 
mention  that  quite  an  industry  is  carried  on  in  the  South  by  the  manu- 
facture of  pax>er  from  ^^  bagasse,^  or  refuse  sugar-cane  as  it  comes  from 
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the  crushing  mills,  in  Louisiana.  (See  dosing  portion  of  the  second 
part  of  this  report.) 

Stipa  tenadssima. — Mat  Weed. — This  plant,  which  is  only  interesting 
as  furnishing  a  paper  substance  and  not  a  textile,  grows  abondwdyin 
Algeria  and  also  in  Soutliem  Spain.  With  the  Arabs  it  is  called  Alfa^  the 
French  call  it  Sparte,  and  the  Spaniards  Esparto^  by  which  name  it  is  com- 
monly loiowu  in  this  country.  It  belongs  to  the  grass  fJEumily,  growing 
in  matted  tufts,  with  long  leaves ;  a  bundle  of  Esparto  grass,  but  for  the 
color,  resembling  a  corresponding  mass  of  broom.  Both  in  Afirica  and 
in  Spain  it  is  manufactured  into  sandals,  hats,  baskets,  mats,  roM 
sacks,  nets,  &c.  The  Spanish  shepherds  employ  it  in  making  nnrdkB 
for  their  sheep,  and  the  Arabs  use  it  in  the  manufacture  of  honsehoU 
utensils,  weaving  it  so  closely  that  liquid  food  can  be  carried  in  tiiflB. 
The  young  leaves  are  eaten  by  cattle. 

The  Espai1)o  was  introduced  into  this  country  over  ten  yean  ago. 
(See  annual  report  of  this  department  for  1868,  p.  260.)  In  late  yean  it 
has  been  exported  in  considerable  quantities  to  France  and  Enghuidftr 
the  manufiacture  of  fine  paper,  samples  of  which  can  be  seen  in  the  ma* 
seum,  together  with  the  grass  as  imported. 

Yetillart  states  that  when  the  Esparto  is  reduced  to  a  pulp  and  esam* 
ined  microscopically  the  libers  are  seen  to  be  ^^  short,  full,  and  smooth, 
and  display  a  very  fine  central  cavity.  They  are  remarkable  for  fhsir 
flexibility  and  tendency  to  curl  up ;  they  are  sufficiently  uniform,  and 
the  diameter  is  regular  for  a  great  part  of  its  length.  The  points,  irldeh 
are  rarely  fine  and  sharp,  are  often  rounded,  sometimes  t^mcatea,bifiE^ 
cated,  or  notched."    The  fiber  separates  easily. 

Spartina  cynosuroides. — Fresh  Water  Cord  Grass. — ^This  coarse  gnu 
grows  to  a  height  of  &om  12  to  G  feet,  ui)on  the  margins  of  lakes  and 
water-courses,  in  many  parts  of  the  United  States.  A  few  years  ago  it 
was  successfully  employed  at  Quincy,  111.,  in  the  manufacture  of  paper, 
the  source  of  supply  being  the  Mississippi  Biver,  where  it  was  found  in 
vast  quantities.  It  cost  at  the  mill  about  $5  per  ton.  and  made  a  Yetj 
firm,  better  class  of  brown  wrapping-paper — superior  to  straw — samides 
of  which  can  be  seen  in  the  museum.  The  bruised  stalks  present  qiiite 
a  fibrous  api)earance.  ' 

26.— DlCKSONIE^. 

The  fiber  mentioned  in  this  family  belongs  neither  to  the  Endogens 
nor  to  the  Exogcus,  but  to  a  third  group,  ^own  as  Acrogens,  or  top- 
growers,  which  include  the  tree  ferns. 

Cihotium  menziesii. — ^Trce  Fern. — This  plant  is  found  in  the  Sandwich 
Islands,  growing  upon  the  high  lands  at  an  elevation  of  1,000  feetand 
produces  a  substance  resembling  silky  hairs  or  down.  It  is  caUedPaiS) 
and  is  used  for  upholsteriug  purposes,  and  particularly  for  stuffing  mat- 
tresses. It  has  become  an  article  of  export  from  the  Sandwich  lalandi 
to  the  United  States  to  the  amount  of  several  thousand  pounds  annually, 
the  most  of  which,  if  not  all,  is  consumed  in  California. 

Fulu,  consists  of  ^4he  haii^-like  scales  found  on  the  crown  of  the  stem 
and  about  the  base  of  the  frond  stalks  of  the  ferns."  One  plant  will 
furnish  but  two  or  three  ounces,  which  requires  four  years  to  be  pro- 
duced. 

Two  other  species,  C.  {ilaucum  and  CVm^nmot^  produce  the  '^gokl^ 
luoss,"  as  it  is  called  by  llie  Chinese,  and  a  species  of  Didesania  which 
grows  in  Madeira  also  yields  a  similar  substance,  which  is  used  for  the 
«ame  purpose.    It  is  also  used  medicinally  as  a  styptio. 
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PART    II. 
OUE   FLAX   AND    HEMP   INDUSTEIES. 

INQUIRY  CONCERNING  PRESENT  PRODUCTION  AND  BiANUPACTURE. 

In  connection  with  the  foregoing  report  npon  the  vegetable  fibers  in 
the  xnnsenm  of  the  Department  of  Agriculture  an  obvious  necessity 
appeared,  a  showing  of  the  practical  as  well  as  technical  and  scientific 
sides  of  the  subject,  particularly  in  regard  to  fibers  which  are  or  may  be 
grown  within  our  own  borders.  With  increase  of  population  and  wealthy 
and  advance  in  art  and  culture^  come  new  and  ever-varying  wants  to 
be  met,  requiring  diverse  matenal  in  all  modes  of  combination.  Fab- 
rics of  strength  superior  to  cotton,  textiles  of  greater  tenacity  than  wool, 
and  textures  surpassing  either  in  cheapness,  are  the  constsmtly-enlarg- 
ing  necessity  of  the  times.  With  a  present  demand  for  35,000,000  yards 
of  bagging  for  cotton,  while  flax-fiber  enough  to  produce  it  is  thrown 
away,  the  effort  to  extend  the  production  of  flax  bagging  would  seem 
to.be  worth  official  consideration. 

The  importation  of  products  costing,  with  duties,  $20,000,000  per 
annum,  of  which  instead  we  should  export  at  least  an  equal  amoun^  is 
a  feature  in  national  economy  not  to  be  commended.  We  are  introduc- 
ing foreigners,  hundreds  of  thousands  per  annum,  and  setting  them  to 
firmtiess  competition  with  the  farmers  in  the  production  of  wheat  and 
cotton,  cheapening  our  staple  products,  while  we  send  abroad  for  our 
sugar,  flax,  hemp,  jute,  and  many  other  necessaries  suited  to  our  S01L9 
and  climate.  It  cannot  be  continued  without  serious  injury  to  our  agri- 
culture. The  present  moment  is  not  too  early  to  call  a  halt  in  this 
wholesale  importation  of  raw  material.  One  good  crop  of  wheat  in 
Europe,  with  ours  enlarged  to  500,000,000  bushete,  would  depress  prices 
and  spread  panic  through  the  Northwest,  which  would  give  a  new  and 
terrible  emphasis  to  the  pressing  need  for  diversification  of  our  agricul- 
tural industry. 

There  is  increase  of  flax  for  oil-making  in  the  heart  of  the  wheat-grow- 
ing belt.  Its  rough  straw  is  used  in  immense  quantities  for  paper  stock 
and  largely  for  bagging.  Jute  can  be  grown  throughout  the  cotton 
States,  and  there  is  no  further  doubt  concerning  the  successM  cultiva- 
tion of  ramie.  Abuliton,  the  mallows,  yuccas,  and  other  flbcnr-bearing 
plants  growing  in  wild  profusion,  invite  wholesale  utOization.  Wit£ 
more  invention,  easily  acquired  skiU  in  manipulation,  and  more  method 
in  cultivation,  and  care  in  preparation  for  market^  great  and  pennanent 
and  ever-growing  industries  may  be  built  up,  provi£ng  labor  for  millions 
who  need  it,  and  increasing  the  present  prosperity  of  the  country. 

In  connection  with  the  foregoing  report,  it  was  thought  advisable,  for 
greater  completeness  of  the  work  in  certain  essential  points,  to  issue  a 
circular  to  manufacturers,  asking  information  upon  spedal  subjects. 
Such  a  circular  was  prepared  with  a  view  of  obtaining,  first,  stat^tics 
in  relation  to  the  fiber-manufacturing  interest;  secondly,  to  gain  a 
knowledge  of  any  recent  exx)eriments  with  new  fiberd  that  might  prove 
worthy  of  cultivation ;  and,  lastly,  to  learn  as  far  as  possible  the  present 
status  of  the  flax  and  hemp  industries,  and  what  special  encouragements 
are  needed  to  further  the  production  of  these  fibers  in  this  countay. 

In  January  of  the  present  year,  copies  of  the  circular  were  sent  to 
flax,  hemp,  jute,  and  other  manulkctuiers  of  vegetable  fiber  (wltii  the 
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exception  of  cotton),  ami  to  such  other  persons  as  Bxe  interested  in  fhe 
funlierance  of  Ainoriwiii  textile  industries.  At  the  same  time  efEorts 
were  made  by  special  correspondence  and  inquiry  to  socore  the  latest 
and  freshest  information  repirding  such  plants  as  ramie,  abutUon^fhe 
mallows,  yucca,  and  others,  ^vhich  arc  susceptible  of  cultivatioii,  yielding 
fibers  wortliy  of  utilization  in  the  arts.  The  subject  of  new  machineiy 
lias  also  been  considered,  esi)ecially  in  relation  to  those  fibers  wUd, 
produced  as  yet  only  experimentally,  have  been  awaiting  a  cheap  meuu 
of  me<;hflnical  manipulation. 
The  foUowing  is  the  text  of  the  circular  issued :  i 

United  States  Department  of  AGRicuLTm, 

Washington,  D.  C,  Jamm&nf  ^  1^* 

Dear  Sir  :  A  report  upon  115  species  of  vegetable  fibersi  recently  prapand  by  Mr. 
Cbarles  R.  Do<ljge,  of  Now  York  City,  is  ready  for  pubHcatlon ;  but  it  baa  Deenfhoa^ 
advisable,  in  view  of  the  rapid  advancemeut  of  the  jute,  flax,  and  hemp  indnatnei^ 
and  of  the  growing  interest  in  ramie  or  China  grae^  to  add  a  ehaptofi  bcfon  fjo^ 
licatioD,  bearing  particularly  niH>u  the  fibers  named,  with  the  latest  infiiiinttiioii 
^tistioa,  A'C,  concerning  their  production  and  manufacture.  It  ia  my  dciin  thai 
this  report  be  as  complete  as  possible  in  itH  economic  and  practical  feature^  aiid,4» 
•eribing  as  it  does  many  new  or  little-known  fibers  as  well  aa  those  of  fixed  eoouMicill 
Talne,  with  thoir  uses,  growtli,  preparation,  &c.,  to  make  it  of  apeoiml  Taint  aUki  ti 
producer  and  manufacturer. 

For  the  purpose  of  gaining  correct  information  as  to  the  mannfiMstim  of  tlM  fbffl 
named,  and  a  Knowleuge  of  other  fibers  that  may  possibly  be  ntUized  to  ft  Tcry  Unitad 
extent,  this  circular  has  1>een  prex>ared,  and  the  ax>pendea  list  of  questions  subvttlii 
to  manufacturers  for  reply. 

As  the  department  is  particularly  interested  in  enconrafing  home  piodiietkMit  tsd 
of  advancing  the  cultivation  of  new  or  partially-tried  fibers  that  may  prove  iBtrtb 
of  more  general  use,  it  is  of  special  importance  to  discriminate  between  native  wA 
imported  fiber.  If  you  liave  had  experience  with  other  vegetable  fibezs  than  thoM 
named  in  the  circular  (excepting  cotton),  experimentally  or  otherwise,  any  HfirtUff- 
tion  that  can  be  ^ven  the  department  conceminjg;  them  will  be  thankfully  leesivsd, 
and  credit  given  lu  the  report.  The  replies  to  this  circular  will  onlv  be  used  in  pit- 
paring  a  summary  of  results,  which  will  interest  none  more  than  the  mannfMtazoi 
themselves,  and  will  be  confidential  as  far  as  it  relates  to  the  private  hnriiiiM  ti 
individuals,  and  known  only  to  the  compiler. 

Any  envelope  samples  of  manufactures  or  of  fibers  sent  to  Ifr.  Dodge  will  be  will 
qnently  exhibited  in  the  museum  of  the  department,  credited  to  the  douon  npea  (hi 
regular  museum  labels. 

Please  reply  at  an  earJy  daU^  nsiug  the  inclosed  return  envelope. 
I  am,  respectfully, 

W.  G.  LsDUCt 

QUESTION'S. 

1.  Name  of  fiber  mnnufac tared  by  yon. 

2.  Source  of  supply. 

3.  In  what  form  received. 

4.  Qnantity  used  per  annum ;  a  imported,  1)  native. 

5.  I'rice  pi-r  jioiind  as  received  at  the  manufactory. 

6.  Do  you  make  a  difl'ereneo  in  price  betwoon  the  imported  and  native;  and  vljl 

7.  What  class  of  goods  do  you  manufacture  f    Usee  of  such  goodst 

H,  Can  you  gi^e  a  general  statement  of  the  amount  of  each  kind  maanfeetafsd  il 
1879  T 

9.  What  new  mar.hinery  or  processes  have  recently  been  introduced f 

10.  Principal  market  for  goods  T 

11.  How  does  the  native-grown  fiber  compare  with  that  which  is  imported f 

12.  What ex]>«)rienco  liavc  you  had  with  ramie  or  China  grass f 

IIJ.  Hav«  you  ever  u^st«'d  or  mauufacturcd  other  vegetable  fibers  of  native  jmwthi 
as  asclcpiaKS,  abutilon,  tlio  niallowo,  Ace,  or  any  of  the  tropical  foliacions  nUuSySS 
yucca,  aj;avti  (Siyal  hi-iiip),  or  other  fibers,  and  with  what  results f 

14.  Give  vie wt)  of  b^x^^^i^^l  encouragements  or  hindrances  allecting  the  extension  of 
such  manufocULTCs. 

At  the  ontsct  of  the  inquiry  it  was  proposed  to  incorporate  the  gen- 
eral results  of  the  investigation  in  tbe  main  re])ort  on  the  fiben  of  tlia 
museum  coliecliou  (Part  1}^  and  to  treat  eack  plant  under  iti  nsgwA^ 
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tve  title  and  in  its  appropriate  place.  This  plan  lias  been  cemed  ont 
with  libers  of  whoso  ^rrowtli  an<l  nianiifactuFe  wo  possess  only  esperi- 
tnental  knowlodi^e,  and  altio  with  flax,  hemp,  and  jute,  in  niAtters  of 
g^eneral  information,  history,  &c.  The  economic  oonsideifiitionSy  ques- 
tions of  production,  supply,  manufacture,  and  tariff  relations  of  the  three 
named  fibers,  however,  arc  so  intimately  related  and  their  interests  so 
Donnected,  I  have  concluded  to  ti*eat  theln  conjointly  in  this  chapter^ 
forming  Part  II  of  the  fiber  report.  The  best  methods  of  cultiyation 
and  preparation,  particularly  of  flax,  have  been  i>re8ented,  and  a  por- 
tion of  tlie  report  devoted  to  ramie  and  other  fibers  with  which  practi- 
cal results  have  iHK'.n  accomplished.  Tlie  report  is  presented  in  the 
hope  that  our  farmers  may  be(H>me  more  intimately  acquainted  with 
these  great  sources  of  national  wealth,  and  do  their  siiare  towai^ds  mak^ 
ing  Hl^r  proiluction  in  this  country  an  assured  success. 

PRODUOTION. 

It  has  been  stated  that  next  to  wool  in  the  fiber  production  of  the 
United  States  llax  stands  third  on  the  list.  In  1850  the  product  of  raw 
flax  for  the  whole  country  amounted  to  7,709,076  pounds,  falling  in  1860 
to  4,720,145  pounds,  while,  according  to  the  c^isus  of  1870,  th^  waa  a 
(HXKluct  of  27,133,034  pounds.  Of  this  quantity  over  87  per  oeiit.  was 
grown  in  the  tliree  States  of  Ohio,  New  York,  and  Illtuois,  Ohio  alosie 
producing  over  17,000,000  pounds.  In  order  of  quantity  New  Yoik  and 
Illinois  come  next,  with  something  oViCi-  3,000,000  and  2,000,000  poonds 
respectively.  These  States  are  followed  by  Pennsylvania,  Iowa,  Wis- 
consin, Michigan,  Kentucky,  and  New  Jersey,  all  producing  i^ve  a 
quarter  of  a  million  pounds,  Pennsylvania  and  Iowa  together  prodaciiig 
1,500,000  ]K>unds.  It  is  dillicult  to  estiqiate  the  present  area  in  flax,  but 
it  cannot  full  much  below  400.000  acres.  There  has  been  a  decai^eaae  in 
acreage  in  some  of  the  easterly  States,  but  this  is  more  than  compen- 
sated in  States  lying  west  of  the  Mississippi,  formerly  producing  oom- 
paratively  little. 

The  five  States  of  Ohio,  Indiana,  Wisconsin^  and  Kansas  had  a  little 
more  than  150,000  acres  under  flax  cultivation  m  1869,  and  about  250.000 
acres  in  1877-78.  Ohio  produced  in  1809  17,880,624  pounds  of  fiber, 
and  in  1877-'78  but  7,343,204  pounds,  a  tremendous  falling  off.  I  cannot 
find  satisfactory  reports  of  amount  of  lint  produced  in  other  StiUies  for 
the  last-named  date,  but  the  seed  figures  show  an  enormous  inereaae  in 
cultivation  in  Western  States,  especially  .Kansas  and  Iowa.  In  1809 
Kansas  produced  but  1,553  bushels  of  seed  and  Iowa  88,621  bushels.  In 
1877-'78  the  production  of  the  same  States  amounted  to  291,309  bushels 
and  529,878  bushels  of  seed  respectively.  The  census  of  1880  will  show 
still  larg<'r  figures.  Hemp  cultivation  has  for  the  most  part  been  con- 
fined to  Kentucky  and  Missouri,  other  States  producing  it  only  in  veiy 
limited  quantities.  As  long  ago  aJ9  1842  the  production  of  Kentucky 
amounted  to  15,500  tons.  The  following  table  gives  the  produetion  of 
five  States  since  the  year  1850: 

Hemp  praductio». 
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Tliis  shows  an  increase  in  tlie  first  decade— the  prodootion  bemg 
doubled  in  Kentucky— and  a  very  great  decline  in  the  second.  The 
coming  census  will  no  doubt  change  these  figures  materially  as  the  pro- 
duct of  Kentucky  has  only  slightly  increased  since  1870,  varying  from 
7,000  to  SMOy  while  in  some  other  States  there  has  been  a  decided  in- 
crease. With  hemp  production,  hemp  manufiactaie  has  alsodeoBned 
greatly  in  Kentucky  since  the  last  census  reports  were  made.  M^ 
Proctor  of  the  State  survey  is  of  opinion  that  not  more  than  2,500  tons 
of  hemp  tow  are  now  used  in  the  manufiEU^ture  of  cordage,  twine,  and 
bagging,  in  the  State.  He  gives  as  the  several  causes  for  tibte  dedme 
in  cordage  manu£a<^turethe  introduction  of  manila  fiber,  the  decrease  in 
American  ship-building,  and  the  introduction  of  improved  machinery 
in  the  East.  '^  The  estent  of  the  change  wrought  by  the  introducfacm 
of  improved  methods  is  shown  in  the  fact  that  in  1340.  4,464  operatiTa 
produced  (4,078,306  worth  of  cordage,  and  in  1870, 3,698  operatives  pn^ 
duced  $8,979,382  worth  of  cordage.'^  •  ^ 

FOREiaN  SUPPLY. 

The  imports  of  flax  and  hemp,  raw  and  manufSa<itnred,  dniing  the  year 
1879  amount  to  (5,781,710,  and  of  this  amount,  $2,798,465  was  paid 
for  the  raw  material  in  the  ratio  of  one  to  two^  flax  beini;  the  leaiwr 
import. 

For  the  foreign  flax  supply  we  depend  mainly  upon  six  or  seven  eoim- 
tries,  and  in  the  la^st  ten  years  but  fifteen  countries  are  represented  ii 
all,  only  eight  famishing  a  steady  supply.  Since  1877,  indnsivey  Boaaia 
has  furnished  the  largest  amount  and  England  next,  tiie  last-named  eonn- 
try  leading  in  the  seven  years  previous.  A  considerable  amount  cbmai 
finom  Canada,  either  in  the  form  of  tow  or  line.  The  tow  being  sal^jeefc 
to  a  duty  of  $10  a  ton  when  intended  for  bagging  mannfiEKSture,  tboni^ 
it  comes  in  free  for  paper-stock.  The  Boston  market  is  lai*gd[y  snjpBed 
from  Archangel,  either  direct  or  via  England,  though  a  large  qoanlaty 
of  this  fiber  also  comes  to  the  port  of  New  York.  Holland  flax  is  used 
to  some  extent,  though  it  is  not  in  such  demand  as  formerly.  At  one 
time  it  was  consider^^  the  most  perfectly  prepared  flax  in  the  muket, 
being  even  at  the  ends  well  cleaned  and  strong.  Botterdam  and  Zea- 
land flax  is  imported  in  small  quantities,  and  Belgium  sends  ns  small 
amounts,  varying  in  the  ten  years  from  five  to  seventy-flve  tons.  But 
ten  tons  were  reported  for  the  year  1879. 

It  is  difficult  to  get  at  the  true  figures  as  regards  any  one  market^  on 
account  of  the  increased  amount  of  indirect  importation  in  small  qoaa- 
tities.  Messrs.  E.  B.  Storer  &  Co.,  Boston,  estimate  the  qnantily  of 
flax — hackled  and  line — and  also  of  tow  received  in  that  market  daiiiig 
the  year  1879  to  be  3,730,000  pounds.  By  far  the  largest  portion,  oi 
3,583,400  pounds,  was  received  from  Bussia,  and  of  this  quanti^ 
1,405,300  pounds  was  imported  in  the  form  of  tow.  The  small  balance 
was  received  chiefiy  from  Ireland  and  the  N^etherlands,  there  being 
59,500  pounds  from  the  former  country  and  87,100  pounds  finom  the  lat- 
ter. Very  little  lino  or  dressed  flax  was  imported  last  year,  nearly  all 
of  it  being  hackled  or  undressed,  and  flax  in  this  condition  of  a  supe- 
rior quality  is  imported  at  a  slight  duty  because  a  partial  mannfiBM!tarei 

In  1879  the  flax  importation  into  jS'cw  York,  as  per  flgures  furnished 
by  Barbour  Brothers,  amounted  to  1,420  tons,  or  3,180,800  ponnds;  970 
tons  of  this  was  flax  costing  from  $300  to  (550  per  ton,^leaving  4R0  tona 
of  to^  valued  at  $225  per  ton,  a  total  valuation  of  flax  and  tow  to  tbs 
amount  of  $600,000. 
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'  Beferriug  to  tlie  customs  figures  we  find  that  for  the  year  ending  June 
SO,  1S79,  there  Trcre  2,935  tons  of  raw  flax  fiber,  including  tow,  imported 
Irom  seven  coantriea,  at  a  cost  of  $969,451,  a  falling  on  ftvm  the  pre- 
Tions  year  of  t207,77S,  and  a  smaller  amoont  than  in  any  year  since 
IS70,  when  the  raw  fiax  imports  were  100  tons  leas. 

The  following  table  of  quantities  and  valnes  shows  the  sources  of  for* 
eign  flax  supply  for  the  last  ten  years.  . 
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The  finest  foreign  hemp,  and  that  which  brings  the  highest  piio^ 
cornea  &om  Italy,  this  little  kingdom  prodacing  over  90,000  tons  anna- 
ally,  the  yearly  production  of  the  United  States  not  beung  over  20.000 
tons.  The  principal  foreign  supply  of  hemp,  however,  is  derived  from 
Bussia^  and  in  the  past  year  lar|^e  quantities  have  been  imp(nted,  owing 
to  the  insofficiency  of  the  American  supply. 

Mr.  Joseph  Chisholm,  of  Salem,  Mass.,  states  that  tiieie  ate  three 
grades  or  selections  of  St.  Fetersbnrg  hemp  for  general  importation, 
the  dean,  outshut,  and  half  clean,  the  first  b^g  the  best,  the  aeoond 
that  which  is  rejected  npon  government  inspection,  and  tlie  third  the 
lowest  and  poorest  grade.  "  The  cleaned  was  tiat  of  whidi  st^s  and 
shrouds  for  sbipa,  &c.,  used  to  be  selected,"  because  of  its  less  elastio- 
ity.  Archangel  bemp  is  shorter  than  the  St.  Petersburg,  showing  Qie 
efi'ect  of  high  latitude  on  length  of  staple.  Of  other  Bussian  I^ps 
may  l>e  mentioned  the  Biga,  which  is  also  shorter  than  St,  Feterabarg, 
and  the  Polish,  which  is  an  excellent  hemp.  Bnssia  exported  to  the 
United  States  in  1S79  but  53  tons  of  the  different  grades,  and  in  1878 
but  40  tons,  rahied  at  $6,788.  In  1878,  Greet  Britain  imported  from 
Bussia  287,(i7S  cwt.  of  all  kinds,  at  a  total  valnation  of  |i2,389,830  in 
American  money. 
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The  foUowiD!;  table  of  hemp  importatioD  shows  tiie  Booneof  fimjgn 
inpply  in  the  last  tJiree  jcait) : 
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It  is  not  easy  to  get  at  the  exact  amonnt  of  "  Botwla  hemp*  In- 
porte<l,  as  the  talile  also  includes  theToriona  other  "hemps,"  as  lb- 
nila,  Suim,  Siaal,  &c.  The  trade  name  "Bussia  hemp"  ha«  been  ap- 
plied to  Cannabis  sat'iva,  to  distin^iiah  it  from  other  hemps  derived  turn 
foliaceons  plants.  Such  hemps  will  be  received  from  the  Bpanish  poa- 
BfisHions  (Philippine  iBlaods),  Mexico,  &o.  Much  of  the  hemp  crediMd 
to  England  in  the  above  table  has  doubtless  been  imported  from  BdMll 
into  that  coantry,  and  re-exported  to  the  United  8tat«s.  A  largBqcM- 
tity  of  the  flax  supply  oomes  to  os  by  indirect  importation,  and  jiriMi- 
pally  through  England. 

The  importation  of  India  jute  fiber,  jute  biitt«,  and  jute  yam,  Aw  46 
year  ending  June  30,  1879,  amounted  to  $2,313^02.  Of  this  amonst, 
tCG3,930^aB  for  jute  fiber,"  and  $1,702,257  was  forjnteyam.  This  rep- 
resents, in  round  immbers,  19,000,000  pounds  of  jute,  97,S00,000  poQndi 
of  jute  butts  and  rejections,  and  2,000,000  poimds  of  jute  yarn.  3^ 
doeg  not  include  the  imports  of  foruign  gunuy-cloth. 

B^MTli  o/JUc  mul  Ut  mantifaaturet  into  the  United  Statafnm  1B70  to  1879,  laduta 
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By  reference  to  tbe  table  of  fiax  imports  it  Till  be  seen  that  them  mi 
a  considerable  falling  off  in  amoimt  of  flas  imported  in  1S79  (year  end- 
ing June  30],  compared  with  the  preTioos  year.  Messrs.  B.  B.  Stoni 
Se  Co.  accoimt  for  this  &om  the  fact  that  we  were  at  that  time  in  tlu 
depth  of  depression  in  the  linen  interest,  and  mano&ctnrers  tmly  im- 
ported enough  raw  material  to  keep  the  works  &om  coming  to  a  stand- 
BtilL  Foreign  and  domestic  flax  was  lower  than  it  has  been  hnown  tbr 
a  quarter  of  a  century,  and  Scoteh  spinners,  in  order  to  find  an  onOet 
for  their  goods,  sent  large  nmonnta  by  steamer  for  auction  sale  in  onr 
markets. 

It  is  said  there  will  be  a  large  importation  the  present  year,  both  01 
account  of  tbe  peculiar  qualities  of  the  foreign  fibers  and  because  of  tlH 
small  supply  and  poor  quality  of  American  flax  of  the  last  season. 

QUAX-ITT. 

Tbe  qnestioQ  of  quality,  especially  in  regard  to  flax,  is  one  of  the  most 
important  considerations  in  tbe  fiber  industry.  The  ability  to  piodnoe 
fiber  to  any  required  amount  within  oar  own  borders  is  of  less  moment 
than  the  ability  to  produce  a  quality  of  fiber  that  will  compete  with  Out 
produced  in  the  flax-growing  countries  of  Europe.  It  is  grown  to  an 
exceedingly  limited  extent  in  this  country  for  ^ne  fiber,  thoogh  there  an 
large  areas  under  cultivation  in  the  Middle  and  Western  States  chiefly 
for  tbe  seed.  For  this  purpose  it  ia  grown  until  thoroughly  ripened,  out 
with  a  reaping-machine,  thrashed  upon  a  common  wheat-thiastaer — ^then 
being  notbins  yet  inreuted  to  keep  it  straight — and  the  straw  scdd  by 
the  load  at  the  nearest  mill.    It  is  transported  like  lia^,  In  a  tani^ 
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bulk  of  fiber^  pitched  upon  the  load  loosely  just  as  it  comes.  In  some 
sections  it  cannot  be  sold  at  any  price,  and  in  sucdi  a  case  is  often  burned 
to  get  rid  of  it. 

There  is  necessity  for  greater  care  and  skill  in  the  American  produc- 
tion to  obtain  a  finer  material^  more  strength  by  improved  metiiiods  of 
treatment,  and  more  evenness  m  length.  The  Irish  and  Dutch  sow  thick 
for  fine  fiber.  They  have  a  moist  clLnate,  too,  which  gives  better  fiber, 
although  in  Northern  Kew  York,  and  New  England.  Michigan,  Oregon, 
&c,  the  latter  especially,  fine  flax  can  be  grown,  i^arther  south,  under 
a  hotter  sun,  the  climate  is  drier,  and  therefore  not  so  favorable  for  the 
production  of  fine  fiber.  The  principal  reason  for  coarseness^  however, 
is  the  production  for  seed,  as  has  been  stated.  It  is  sowed  thm  and  not 
cut  until  fully  ripe.  The  stalks  are  large  and  coarse,  and  the  fiber  good 
for  nothing  but  as  a  substitute  for  jute  butts  in  the  manufacture  of  bag* 
ging,  or  tow  for  paper  stock. 

I  am  informed  that  flax  was  sent  to  market  fix)m  Oonnecticut  sixty 
years  ago  that  was  strong,  clean,  and  as  good  as  any  raised  in  tiiie  United 
States  at  the  present  time.  Very  strong  and  flexible  flax  also  came  from 
Northern  New  York  and  Vermont,  but  it  was  not  clean,  l^e  meanest 
flax  of  those  days  came  from  New  Jersey,  though  the  State  is  capable  of 
growing  flax  now  equal  to  Archangel  fla^.  What  is  termed  NorUi  Biver 
flax  at  this  day,  found  in  the  New  York  market,  is  strong,  but  poorly 
cleaned. 

Different  grades  of  flax  are  used  by  the  various  manufacturers,  de- 
pendent upon  the  kind  of  goods  produced.  For  the  finer  classes  of 
goods  foreign  fiber  is  principally  used,  though  the  American  is  utilized 
to  a  greater  or  less  extent  in  all  manufacturas.  CU)ods  produced  from 
foreign  flax  are  said  to  be  in  every  way  superior,  and,  of  course,  com- 
mand the  highest  prices.  A  Massachusetts  manufacturer  of  crashes  and 
similar  grades  of  linen  goods,  using  flax  finom  Northern  New  York, 
Canada,  and  llnssia,  makes  a  difference  of  one-hiJf  cent  in  fiftvor  of 
American  flax  if  well  dressed,  because  the  fiber  is  better  than  the  grade 
of  Bussiau  used.  Another  eastern  manufacturer  considers  best  Amer- 
ican flax  about  equal  to  the  third  crown  Archangel  flmc,  and  stetes  that 
this  grade  is  less  called  for  when  American  is  abundant  and  of  reason- 
able price.  The  Russian  flax  possesses  a  great  advantage  over  tiie 
American,  apart  from  its  quality,  in  its  regular  and  uniform  preparation 
for  market.  The  various  grades  are  flxed  by  a  government  standard, 
and  before  any  fiber  is  sent  abroad  it  must  be  examined  and  (pnaded  by 
of&cials  appointed  for  the  purpose.  ManufEicturers,  Uierefore,  receive  a 
flax  year  after  year  of  about  uniform  length  and  color,  varying  in  strength 
only  as  the  crop  varies  from  one  season  to  another.  From  want  of  ex- 
perience and  united  action  on  the  part  of  our  growers,  as  well  as  fix)m 
the  uncertain  element  of  labor,  American  flax  is  seldom  prepao^ed  twice 
alike,  and  the  manufacturer  cannot  tell  what  he  is  buying  without  flrst 
making  tests  with  small  samples.  The  dif&culty  is  inqreased  witii  the 
number  of  sellers,  as  no  two  seem  to  seek  the  same  standard.  Ooncerted 
action  on  the  part  of  both  buyers  and  seUei-s  would  tend  to  diminish  the 
dif&culty,  and  with  more  certain  preparation  of  domestic  fiber  will  come 
an  increasing  demand. 

In  the  manufacture  of  thread  requiring  the  use  of  fine  flax,  the  im- 
ported is  generally  preferred  and  costs  about  one-third  more  than  the 
native.  Some  of  the  eastern  spinners  say  the  native  does  not  operate 
smoothly  euougli  to  make  fine  work,  and  tibie  color  is  not  desirable.  The 
bad  color  is  easily  accounted  for  tlm)Uffh  careless  rotting.  On  tiie  other 
hand  for  coarse  uses,  as  in  the  manu&cture  of  bagghig,  it  is  beld  that 
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native  flax  tow  is  the  best,  though  there  is  less  oompetitioii  in  this  fbrm 
of  flax  than  any  other.  Canada  flax  by  some  mannfactnren  is  coaiid- 
ered  finer  and  softer  than  much  of  the  American,  but  even  here  then  ii 
room  for  iniprovement  in  growing,  and  in  manipulation* 

It  in  claimed  that  the  only  foreign  hemp  which  comes  into  direct  eoa- 
petition  with  American  is  that  imported  from  Bnssia.  Ameriean  hemp 
possesses  greater  flexibility  than  Enssian,  though  the  latter  is  of  more 
equal  length,  as  has  been  explained,  and  through  its  less  flexiUlity  il 
preferred  for  stays  and  shrouds.  On  the  contrary,  Kossian  hemp  can- 
not be  dressed  so  fine  as  the  American,  and  on  account  of  the  greater 
cheapness  of  the  latter,  with  equal  strength,  the  Bossian  hM  bse& 
nearly  driven  from  the  market.  Boulogne  or  Italian  hemp  has  also  grsit 
flexibility  with  great  strength,  though  coarser  and  inferior  qoaliues  of 
this  hemp  find  their  way  to  our  market  Owing  to  the  present  seardt; 
of  the  American  product  manufacturers  have  been  importing  huge^ 
from  Bussia  again.  There  is  a  consequent  demand  for  Kentowy  hemp, 
and  it  is  stated  that  a  much  larger  area  has  been  planted  than  in  maaj 
previous  years.  Large  contracts  are  said  to  have  been  made  for  fks 
crop  of  1880  at  $5  per  112  pounds.  Seed  was  purchased  at  $3  per  boskd 
and  even  higher,  and  land  rented  at  $10  to  (12  per  acre.  Witii  a  v«j 
large  crop  prices  may  be  depressed  and  some  hemp  cnltivaUwB  may  not 
reaUze  aU  their  hopes,  though  the  quality  of  American  hemp  has  bem 
so  greatly  improved  in  late  years  by  better  methods  of  softening  fks 
fiber,  and  through  improved  processes  in  spinning,  that  it  will  teike  s 
higher  grade  of  manufacture,  and  new  sources  of  demand  will  be  created. 
Fine-dressed  American  hemp  is  too  good  for  standing  rigging  of  vesseta, 
and  can  be  better  employed  than  in  the  manufeM^re  of  bftgging.  It  il 
very  fortunate  at  this  time  for  the  fiber  industry  that  twine  famdhig  il 
coming  into  vogue  in  the  grain  fields,  in  place  of  wire  binding^  to  wluch 
there  have  been  serious  objections.  Enormous  quantities  of  twine  will 
be  required  by  the  grain-binders,  either  of  flax  or  hemp,  and  donbUfiM 
the  new  industry  wiil  open  many  mills  throughout  the  West  and  Iforth- 
west 

PBIGB8. 

Price  is  such  a  relative  thing,  it  is  impossible  to  give  figures  in  a  r^ 
port  of  this  nature  that  can  be  quoted  at  the  time  of  pubUcation.  8o 
much  depends  upon  the  state  of  the  market,  with  changes  in  the  domes* 
tic  and  foreign  supply,  that  the  price  of  a  x)roduct  can  only  be  given  In 
general  terms.  A  majority  of  the  replies  to  the  circulsur  were  reoeived 
in  February  of  the  present  year  (1880),  and  the  quotations  may  be  under- 
stood to  apply  to  that  time.  In  the  case  of  hemp,  however,  at  the  date 
Bl)ecified,  the  American  supply  was  short,  there  was  a  demand  upon  ttie 
foreign  markets,  and  for  a  time  everything  was  so  unsettled,  qaotatioDI 
could  only  l>e  given  from  day  to  day.  During  March  American  hMnp 
rose  in  price  ])erceptibly,  and  is  now  somewhat  higher  than  the  following 
quotations  given  as  the  ruling  prices  in  New  York  on  the  8th  of  January: 
Undresseil  American  heni]>,  $140  per  ton;  single  dressed,  $185  to  $U0 
I)er  ton ;  double  dressed,  $L'05  to  $210  per  ton ;  Kussian  hemp  held  at 
$2G5  per  ton  for  the  best  Eiga;  best  Italian,  $300  per  ton;- medioiDi 
$200,  and  inferior,  $175  per  ton,  all  of  2,240  pounds.  Water-iottea 
Italian  hemp  sells  in  New  York  for  about  twice  the  price  of  dew-xotted 
Kentucky  hemp. 

Kegarding  the  home  market  for  Kentucky  hemp,  I  can  only  give  fig- 
ures from  the  Lexington  Gazette  of  about  the  Ist  of  March^  wheie  the 
Statement  is  made  that  the  produce  of  300  acres  had  been  bought  at  $8 
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per  112  poiiTHlg,  the  mannfaotorer  ofTering  $7  per  112  pcyonds  for  the  eiop 
of  1878,  with  a  premium  of  $50  in  addition  to  the  $7.  No  special  reaacm 
is  given  for  this  advance,  nnless  it  be  the  demand  for  twine  from  grain* 
binders,  to  which  reference  has  been  made. 

Eastern  manufacturers  were  paying  for  American  double-dressed  hemp, 
#210  to  $230  per  ton,  about  the  middle  of  February ^  and  fbr  best  Italian« 
$300.  On  the  22d  of  March  the  prices  of  Kentucky  hemp  had  advanced 
to  14  cents  per  pound  on  single  dressed,  and  to  16  cents  per  pound  for 
double  dressed,  $313  to  $350  per  ton,  witn  prospect  of  a  greater  rise. 

About  the  middle  of  February,  of  the  present  year,  dressed  flax  was 
quoted  at  13  to  15  cents  per  pound,  and  broken  and  scutched  flax,  about  the 
same  time,  11  cents  per  pound.    In  1863  dressed  flax  averaged  28  cents  per 

Eund^  from  that  pricedown  to  15  cents  inl870,  and  10  centsin  1879.  The 
X  mills  in  the  interior  are  mostly  engaged  in  manufacturing  tow,  the 
supply  of  rough  flax  coming  from  the  country  contiguous  to  tilie  mills 
or  within  a  radius  of  12  to  15  mUes.  It  is  made  from  rotted  straw,  grown 
mostly  for  the  seed,  and  is  worth  as  it  comes  from  the  thrashing  machine 
about  $3  to  $7  per  ton,  delivered  at  the  mill.  Much  of  this  is  used  for 
pax)er  stock  and  for  bagging,  bringing  about  $40  per  ton.  Upholsters^ 
stock  from  green  straw  is  worth  $35  per  ton ;  that  used  for  crash  and 
twine  is  worth  $100  per  ton,  delivered  in  New  York  and  Boston.  Bus- 
sian  flax  tow  is  quoted  at  the  present  writing  at  about  $200  per  ton* 

The  following  tables,  prepared  by  Mr.  Proctor^  give  minimum  and 
maximum  prices  of  hemp  and  flax  for  twelve  months  of  each  year  from 
1864  to  1873.  It  will  be  seen  that  the  price  of  Bussian  hemp  has  de- 
clined more  than  that  of  American: 
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The  price  of  jute  and  jute  butts  is  materially  higher  than  during  the 
previous  year.  The  prices  quoted  in  returns  from  the  circidars  show 
that  prices  range  from  3  to  5^  cents  per  pound. 


COMPETITIOH. 

One  of  the  large  l^ew  York  manufacturing  firms  state  in  their  reply 
to  the  circular  that  Kentucky  and  Missouri  hemp^  being  used  only  in  the 
manufacture  of  tarred  standing  rigging  for  vessels,  small  lines,  twines, 
&c.,  does  not  come  in  competition  with  any  foreign  hemp  except  Rus- 
sian, wliich  is  Uvsed  for  the  same  purposes.  American  hemp  has  been 
the  cheaper  of  #io  two,  however,  and  has  driven  tiie  foreign  product 
out  of  the  market  to  a  great  extent.    Much  of  this  quality  of  hemp  iH 
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simply  dew-retted,  as  itanswers  equally  well  for  cordage,  &o^  as  tiie 
water-retted,  with  the  advantage  of  Baying  the  extea  trouble  andei- 
penae  of  the  last-named  process.  The  fine  Italian  hemp  is  used  princi- 
pally for  spinning  into  yams,  carpet,  warps,  fiine  twines,  &o.y  aiid  now 
that  American  hemp  is  beginning  to  be  in  demand  for  spinning  pur- 
poses a  carefully  water-rett^  article  of  home  production  ymJl  come  into 
Gomi>etition  wiUi  it  To  compete  successfully  with  it  however,  fannen 
will  have  to  learn  something  of  foreign  methods  of  cultivation  and  treat- 
ment of  the  fiber ;  in  other  words,  they  will  be  called  upon  to  compets 
with  foreign  skiU  and  exx)erience. 

The  same  may  be  said  of  fiax-culture ;  in  feyct  it  is  the  principal  dzaw- 
back  to  successful  cultivation.  It  is  in  one  sense  a  trade  that  is. to  be 
thoroughly  learned  and  followed  after  it  is  acquired,  and  it  is  only  I7 
long  practice  and  experience  that  foreign  flax-growers  are  enabled  to 
produce  a  uniform  fiber  upon  which  reliance  can  be  placed.  It  is  too 
much  the  practice  of  American  farmers  to  dive  into  the  latest  sensation 
hap-ha^ard,  trusting  to  luck  and  good  prices— ready  to  leave  it  u 
quickly  for  the  next  golden  promise,  be  it  beet-sugar  culture  or  wool- 
growing.  It  is  not  to  be  understood  that  the  farmer  must  grow  flax  or 
hemp,  and  these  products  only,  but  he  must  stick  to  the  cultivation  of 
a  certain  amount--if  he  wishes  to  grow  it  at  all — ^year  by  year  gainiiig 
new  experience  and  skill,  which  will  insure  better  prices  as  he  ixrodnoei 
a  better  article,  enabling  him  finally  to  compete  with  Euroi>ean  calti- 
vators,  climatic  conditions  being  equal.  Thus  a  steady  supply  wiU  be 
creat^,  which,  in  the  long  run,  will  be  productive  of  an  established  in- 
dustry and  prove  a  source  of  wealth  to  the  country.  The  Bussian  flax 
will  always  hold  a  slight  advantage  through  its  ^^es  being  fixed  by 
government  standards.  A  uniform  American  standard  could  easily  be 
established,  however,  if  those  interested  in  the  home  flax  trade  would 
take  united  action  in  the  matter.  In  all  probability  increased  produc- 
tion would  make  it  a  necessity. 

The  special  hinderances  to  the  flax  industry  in  this  country  are  thus 
summed  up  by  a  manu£a.cturcr  in  the  interior  of  New  York  State : 

Low  duties  ou  the  imported  articles ;  tlio  extensive  cultivation  of  flax  in  Canada; 
the  hap-hazard  and  wasteful  manner  of  cultivation  and  handling  here ;  not  bdng 
able  to  compete  with  foreigners  in  cheapness  of  labor,  nor  in  quality  and  valae  of  the 
article.  In  fact  the  price  has  been  so  low  for  the  past  five  years,  and  there  is  bo  mnch 
labor  and  expense  attending  it,  that  it  has  not  paid  the  grower  iiia  ezponaea. 

At  first  glance  it  would  appear  firom  the  above  that  flax-culture  in 
this  country  was  in  a  truly  lamentable  condition,  and  that  there  was 
nothing  left  for  American  fanners  to  do  but  to  accept  the  inevitable  and 
let  flax  severely  alone.  A  little  tariff  legislation  in  &vor  of  home  pro- 
duction might  better  things  somewhat,  though  it  would  be  folly  to  pat 
on  the  screws  to  any  great  extent  before  there  was  a  prospect  of  a  h^e 
supply.  The  ^^ haphazard  and  wasteful  manner  of  cultivation" com- 
plainecl  of  must  be  abandoned  for  better  methods,  thereby  raising  the 
'^  quality  and  value  of  the  article,"  and  paving  the  way  for  competition 
with  other  countries.  With  new  and  improved  machinery  the  labor  and 
expense  of  prepaiation  may  be  lessened,  and,  taken  altogether^  there  10 
certainly  a  bright  side  to  the  picture.  A  lesson  may  also  be  learned 
from  a  perusal  of  the  following  extract  from  Mr.  Proctor's  letter,  to  which 
reference  has  already  been  made.    Ho  says :  ^ 

I  believe  there  is  a  great  future  for  the  hemp  industry  in  Kentucky,  and  the  de- 
mand for  Kentucky  hemp  will  steadily  increase  until  it  is  as  creat  or  greater  thm  in 
past  years :  but  the  demand  will  require  hemp  more  caromllv  prepared.  Vonandj 
the  demand  was  lor  cordage  and  ba^jpu^'    In  the  future,  in  adoitioa  to  tbiB^  reiq^iiinr 
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men  is  for  tbose  articles,  there  will  be  a  large  and  inoreasiuj;  demand  for  spinning  into 
varoB,  for  tiDc  twines  for  binding  grain,  and  I  believe  also  for  crash  towelings  and 
fkbrics  of  various  kinds.  The  agriculturist  who  anticipators  this  demand  by  growing 
the  finer  qualities  of  hemp,  and  preimring  it  with  care  for  market,  can  command  a  re- 
munerative price  for  this  product. 

To  return  to  flax  again,  it  is  worth  Trliile  to  enconraji^e  its  cultivation 
from  its  competition  with  other  crops.  If  there  are  400,000  acres  in  flax, 
if  it  were  i)ut  in  wheat  instead,  it  would  yield  Ave  to  six  million  bushels 
and  aid  in  reducing  the  price  of  wheat.  If  not  in  flax  it  would  compete 
with  the  staple  products  and  reduce  the  price  of  them.  The  seed  pro- 
duced in  the  five  states  of  Ohio,  Indiana,  Wisconsin,  Iowa,  and  B^ansas 
in  1869  was  about  a  million  and  a  quarter  bushels.  It  is  probable  that 
the  amount  of  seed  y)roduced  in  1878  was  not  far  from  three  millions  in  all. 

Wliile  touching  upon  the  wheat  question,  let  me  digress  a  little:  It 
has  been  the  study  of  political  economists  and  protectionists  for  long 
years  how  to  frame  tariff  laws  to  enable  successful  competition  with  the 
Old  World,  and  now  we  are  confronted  with  the  spectacle  of  a  people 
forced  to  compete  \Nith  themselves,  or  to  put  it  more  plainly,  the  older 
sections  of  the  country  are  uiuible  to  compete  with  other  sections  where 
fanning  is  conducted  upon  high-pressure  principles.  The  Western  capi- 
talist, with  his  broad  acres  stretching  away  to  the  sunset,  with  his  gang- 
plows,  headers,  and  steam-thrashers,  is  enabled  to  grow  wheat  and  make 
money  out  of  it  at  i^rices  which  are  discouraging  to  the  Eastern  agricult- 
urist, or  even  the  Western  small  farmer.  We  cannot  all  grow  wheat. 
Sheep  and  cattle  even  can  be  more  profitably  produced  in  the  fertile  val- 
leys of  the  far  West,  and  a  "diversified  agriculture,"  with  too  many 
farmers,  moans  growing  what  everybody  else  is  growing  at  bottom  prices. 
But  diversified  agriculture  should  mean  something  else.  Beet-sugar 
and  com  or  sorghum  sugar  are  no  less  elements  of  national  wealth  be- 
cause furnishing  a  home  supply  of  a  product  that  would  otherwise  have 
to  be  imx)orted,  than  are  flax,  hemp,  or  ramie  even.  Fiber  cultivation 
has  perhaps  a  greater  claim,  because  it  is  not  a  new  industry,  or  a  for- 
eign industry  to  be  introduced  into  the  country.  It  is  an  industry  native 
to  the  soil,  so  to  speak,  that  has  only  languished  from  neglect,  a  neglect 
that  perhaps  the  national  government  is  to  a  certain  degree  responsible. 

If  the  eastern  and  middle  sections  of  the  country'  cannot  compete  with 
the  large  wheat  farmers  of  the  far  West  in  producing  grain,  they  can  at 
least  do  something  towards  preventing  importation  of  vegetable  fiber 
by  turning  their  attention  to  the  fiber  industries.  Western  farmers  owe 
a  fair  share  of  their  success  to  improved  machinery,  and  it  is  through 
improved  machinery  and  new  processes— turning  the  comers  more 
sliar])ly  with  their  eyes  wide  open — that  our  Eastern  farmers  will  be  en- 
abled to  ]>ro(ln(c  textile  products  that  shall  in  time  drive  foreign  fiber 
from  our  markets. 

MANUFACTURE. 

Mr.  Gary,  of  Dayton,  Ohio,  a  flax  manufacturer,  estimates  that  at 
present,  In  the  West  and  Northwest,  there  are  100  flax-mills,  producing 
on  an  average  300  tons  of  tow  of  all  grades.  He  estimates  three-tenths 
for  upholstering,  four-tenths  for  pap<ir  stock,  and  thi-ee-tenths  for 
bagging.  One  hundred  mills,  producing  an  average  of  300  tons  each, 
would  give,  in  round  nuuibers,  30,000  tons  as  tho  totid  flax  manufacture 
of  the  West.  According  to  the  jiercentages  givwi,  9,000  tons  each  are 
use<l  for  bagging  and  ui)h()lstering,  and  12,000  fl^aper  stock,  the  totals 
amounting,  at  a  rough  estimate,  to  over  a  milhon  dollars. 

The  last  census  states  that  there  were  60  mills  in  1870  in  the  Western 
37  AG 
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Stales.  For  tho  whole  country,  in  tbe  same  year,  there  were  MdresMd* 
ilax  mills,  33  for  l)u<;;;:;iiir;^,  ami  9  for  liueii  goods.  Tbose  las^uu&ctiiiiBg 
dressed  flax  aud  liucu  goods  were  located  iu  ten  Statca.  Tke  foUofim 
table  p:ives  the  nunibor  of  Diills  in  each  State,  uiim1>er  of  hands  ein* 
ployed,  aud  auiouut  of  production. 


DEESSKD  FLAX. 


StMu«. 


I  ■  I  ■   ■: 

I  Nuin>»er   Hunda  em.-    V^Jue  of    i  ▼iloiof 
;  uf  mills.       ployed.     '   material.,      prodocti. 


niinois 

Indiaua 

Michiaau  ... 

Now:  York . . 
Ohio 


Oruj^on 

Pennsylvauia 

Vrnn<'»nt 

Wincouiiiu  . . . 


1 

1 

.i 

4r, 

117 


•I 


78 

10 

3 

5 

2."»3 

3 

3 


$31,750 

3,304 

*2,e60L 

24.00i> 

100,545 

1'3G^  509 

225 

10,155 

i.;>«o 

5,850 


I81.M 
32.  SM 
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ri.AX  AXD  LIXEX  GOODS. 


Michi^jau 

Massac huic;.* . . 
New  TL:;.ii»AJiiro 

Xew  York 

] •oniisyl Villi: :i  ... 
Kbodul^laud  ... 


1 
3 
1 
2 

T 
1 


5 

863 

1.23 

817 

336,170 

7N,» 

88 

182,  ooa 

ITJ^M 

135 

06.562 

3AHB 

11 

2.400 

l^W 

2M 

128,000 

rd,m 

By  reiLioii^ «'  to  tbe  iibovc  labnj,  we  iiiid  tliat  the  total  production  of 
dressed  ilax  lor  tin*  whole  country  amounted  to  $815,010,  while  the 
mauutaclun's  :ue  almost  double,  or  $1,510,775. 

In  the  nminii'actiii'c  ol'  bai;'^'in.'^,  llax  is  not  taken  into  account  sepa- 
rately, jule  and  lioiiip  being  imrluded.    The  materials  useUy  however, 


pouiicls  yarn,  and  other  products  to  the  an 

of  $1,031,101.    Tlicie  were  reported  40G  looms  working  bagging,  ^108 

ispindles,  03  cjinls,  and  2S'J  hackles.    The  following  is  Uie  table  Qi  hftg- 


ging-niills  in  1«^70: 


liAUGlXG-rLAX.  JUIE,  AND  UEMP. 


St;i;c3. 


NumluT 
uf  niilly. 


Illin»isi  

Kontjuky 

M-'iS^^lcll  UfiCtlS ■ 

Miasoiiri ! 

"N'rw  Jc rA«  y I 

N(;W  Yot'ii". I 

Uliio i 

I»..::ii.ylv.u.i:i. 

Twlal 'i 


•» 


Ilandfl  om- 
pluycd. 

Value    of 
material. 

Yalae  d 
producti. 

113 
1.-J88 
1:34 
333 
4i'4 
209 
497 
72 

$136,000 
1,007,300 
106^000 
423.100 
414. 129 
131,  900 
2b^J,  053 
47.200 

eci,9is 

ai9kiCA 

»^ 

103^  Mf 

:j,17o 

2,  024, 6S2 

♦.W.OM 

AVlial  is  the  ])ro;icnl  slalus  of  the  bagging  industry?    Hemp  has  en- 
tirely gone  out  of  use  as  a  bagging  material,  and  jute  butts,  imported 
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at  a  very  low  rate  of  <Uity,  liave  driven  biiggiug  flax  to  the  wall,  it  is 
cstiiujUed  ihxxt  tUerc  wore  {\bo.iit  3;i,000,0(M)  yards  of  bagging  used  to 
cover  tUe  (^iiw  crop  of  1870.  Qf  this  quautity  abiOjiit  2S,Q0O,0Od  yards 
were  uiade  of  jute  butts  aiK,!  rejections,  and  the  teiuaiuiug  o^OQPjOOO  of 
fiax  straw,  |)rinci}>ally  in  the  AVestorn  State^. 

It  is  impossible  to  estimate  the  amount  of  ^\merican  dressed  flax  con- 
sumed i\t  the  lueiseut  time-  The  replies  ip  the  circular' upon  this 
question  were  not  full  enough  to  venture  even  a  rough  estimate^  It  is  a 
ridiicnlously  small  amount  at  best,  too  small  for  a  country  boasting;  such 
diveJ*sity  of  soil  and  climate,  and  a  farming  element  characterized  by 
its  intelligence  and  go-ahead  energy.  The  quality  of  the  last  crop  was 
cousidera-bly  below  the  avej:age,  and  the  yield  was  likewise  small.  TUe 
quality  of  Irish  llax  has  also  been  poorer,  and  it  has  advanced  so  rap- 
idly in  i)rice  tliat  we  have  had  to  import  more  than  <jver  of  Russian, 
Belgian,  and  Dutch  tlax.  It  is  stated  that  the  Russian  exportation  oX 
fiax  in  various  forms  has  averaged  80,000i  tons  for  a  series  of  yeiirs. 
Flax  manufacture  is  increasing  in  this  country,  several  new  mills  hav- 
ing recently  been  started  in  Massachusetts,  and,  with  the  revival  of 
business,  others  will  doubtless  spring  up  and  there  w'ill  be  a  demand 
for  all  the  flax  that  can  be  produced  if  it  comes  up  to  tJie  required 
standard. 

A  prominent  Boston  manufacturer,  since  receiving  the  circular  sent 
out  by  tlie  depaitnu^nt,  has  furnished  the  American  Cultivator  an  inter- 
esting article  showing  the  im])ortance  of  this  industry  in  American  agri- 
culture.   The  wTiter  says  in  closing: 

At  ono  time,  wliila  (ircat  Britain  and  Ireland  Irad  $40,000,000  and  1,000,000  spindles 
employed  in  llax-spinuin;^,  the  L'nited  States  bad  less  than  $1,000,000  invested  in  the 
iuttiistry.  Almost  eveiy  I'armer  can  grow  and  manufacture  a  small  crop  of  flax  to  ad- 
vantage. The  last  crnsus  nhows  lliat  1,730,000  bushels  of  flax-sped  w^re  raised,  an 
insiguilicant  quantity  compared  with  the  importance  of  the  article.  This  would  be 
enough  to  support  three  linen  factories  of  about  20,000  spindles  each. 

It  is  well  known  that  Anuricau  cordage  is  made  mostly  pf  Russian  homp,*  and  the 
government  manufactures  its  own  cordage  for  the  ringing  of  itJi  navy,  also  using  Rus- 
sian hemp.  Looking  to  our  own  intcrijsts,  wouldn't  it  b«^  to  our  advantage  to  make 
6ur  own  cordage  from  American  Uax  or  hemp  for  about  half  tho  same  money  T  Flax 
is  more  quiet  in  the  market  now,  but  it  is  believed  that  tho  demand  for  it  is  going  to 
be  much  Ij^rger  than  it  has  hwn  in  i)ast  ycai-s.  With  the  introduction  of  improved 
flax  machinery,  the  yearly  product  should  now  be  millions  of  bushels,  producing  fiber 
enough  to  make  this  country  indeuendeut  of  the  foreign  product.  The  averajre  prod- 
uct of  seed  is  between  0  and  7  bushels  per  acre,  with  600  to  OpO  i)oundsoi  stra^yr. 
Compared  with  grain  crops  llax,  in  many  localities,  is  a  much  better  crop  for  farmers. 
The  industry  is  destined  to  become  an  important  branch  of  agricultural  labor  in 
this  country,  especially  throughout  tho  Northwest. 

As  an  ilhistration  of  the  extent  to  which  hemp  is  nsed,  according  to 
the  statistics  of  Massixehnsetts,  in  1875  the  stock  nsed  by  linen  and 
eordajre  manufacturers  in  that  State  was  1,012  tons  of  flax,  costing  $300 
per  ton,  and  14,()(>5  tons  of  American  hemp,  costing  $160  per  ton. 

In  a  recent  counnunication  on  the  subject  of  Kentucky  hemp,  Mr.  J. 
K.  Proctor,  of  that  State,  says: 

The  manufacture  of  c()rd.a«;o  froni  hemp  began  iu  Kentucky  as  early  as  1795,  an^  of 
hemp  ba;^<?ing  for  cotton  bales  in  ISOl  or  ISO'Z  and  the  incrcaso  iu  the  manufacture  of 
these  arlicles  was  very  great.  In  l-slO  out  of  388  establishments  in  the'tJnitofl  States 
cngnpjed  in  the  manutacturo  of  cordage,  111  were  locJated  iu  Kentucky.    In  1850  th^ 


lishments  (np;ap;«Ml  in  the  manulacturo  of  bagging,  using  G,292  tons  of  American 
hemp. 


*  The  writer  makes  a  slight  error  in  this  statement,  as  but  little  Russian  hemp  has 
been  imported  in  late  years,  the  Americau  prodaot  being  cheaper.  '   '  " 
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lb  is  ;jcn<'rally  lu^lit^ved  th;it  jnt<»  baj;f;ing  has  pcrniannitly  Riipplanted  kemp  b»f 
lining:,  aud  tluit  )i<Mni»  iniiHt  H«'i>k  other  iiHe.s.  While  thiA  is  iiiojusiirAl>Iy  tme — am  it  in 
also  that  hemp  iH  rapidly  heinp;  introdnt'cd  in  other  ixavf^ — it  in  »180  tme  that  1^  im- 
proved proce^<«*s  in  Hpiniiiii;<:  tow  it  is  posHihle  to  rnako  a  superior  and  higher  ]mced 
higt?iiijjffrom  hemp  tow  tljun  from  jiue.  The  low  price  of  Kentucky  hemp,  awl  th« 
improved  methodh  of  Hofieuing  niid  rendering  it  capable  of  beiiij]^  Kpim.  willconiprl 
mannfacturcrs  to  nt^j  it  nmrc  Mian  fonnerly,  and  we  may  cxj>ect  to  sec  an  inctviKd 
demand  for  hemp  for  fipinnins;  nnqmncM. 

The  first  Kentneky  hmt])  hiicklod  for  the  Eastern  mnrket  waa  probably  in  1844.  Thi 
drcHfiOil  lino  wan  senl  east  mid  was  \\<*h\  in  conhigo;  the  tow  was  naed  in  ba^ccinfiit 
liome,  the  dressed  hemp  ri>siui;;:  the  Kasiern  C(»rdn«<e-niaker8  aboat  $400  to  8o00  im 
ton.  As  the  home  deMunid  lias  decr«ased  the  Eastern  demand  haa  increased.  Ten 
years  ago  ont  of  5.0<)0  tons  of  hemp  ''dressed"  in  Ijcxington  tli«  Ea*>t  took  2,'200tow: 
the  remainder  wiis  m.-ide  Inio  hall-rope  and  ha.u:ging  .at  home.  Now  the  East  takei  all 
the  hemp  handled  at  Lexington  an<l  all  the  dressed  hemp  fnim  Frankfort,  showiDgu 
increased  demand  for  hii<-kled  hemp  in  the  Ea^^tem  market.  S])iniiiug  machinery  was 
first  aclapted  to  flax  fiber.  Oradnally  niaehinery  has  been  made  stronger  and  nmrf 
snitable  to  the  spinning  of  liemp,  and  in  France,  Italy,  Bavaria,  and  other  Enroiiean 
conntries  the  spinning  of  hemp  by  niaehinery  has  made  rapid  progress.  Themaiiii- 
fai^turers  in  the  ejK^tcji-n  ]»art  of  the  United  States  began  some  years  since  to  mix  hemp 
with  flax  in  the  niannfnrturo  of  yarns,  ernshes,  twines,  &c.  The  products,  with  the 
exception  of  c<)ai*K«'  twines,  being  all  sold  as  flax. 

Hemp  is  not  jiUoG:<»tbrr  a  Kentucky  i)ro(luct,  although  this  State  lias 
for  a  long  tinio.  led  in  its  jirmluction.  It  ciJin  be  jijrown  with  equal  success 
in  Missouri  and  Illinois  anil  other  AVestern  and  Southwestern  States.  lis 
cultivation,  as  tar  as  conditions  of  soil  and  climate  are  eonccrned,  could  be 
extended  over  ciuite  a  range  of  country  if  the  farmers  wei'e  to  turn  tlwir 
attention  to  it,  and  tluire  was  a  demand  for  all  that  might  be  produced. 
The  following  letter  from  a  Kentucky  hemp  nianufactui*er,  bearing  upon 
this  subject,  is  worthy  of  perur^al: 

I.KXiNGTox,  Ky.,  3farch  12^  1P?0. 

Dear  Sir:  IVrniit  i\w.  to  make  a  few  statements  in  regard  to  hemp  cultnre.  Fint, 
Kentneky  has  bnt  thirteen  eonnties  that  can  grow  hemp,  and  hemp  laud  has  been 
rented  a.s  high  as  S'iU  \wr  atTo,  to  be  sown  in  henjp  this  year.  To  bny  land  it  will 
cost  from  $(>0  to  $1(10  ]u'r  aen-.  That  is  too  hiu;h  for  fanning  land  and  the  hemp  cult- 
ure is  finding  its  way  \\<'st  wlien*  land  is  miieh  cheaper,  and  more  hemp  can  he  nLMtl 
to  the  acre  riian  here.  It  has  b«'en  tried  in  Kansas  and  Nebraska  in  a  small  way,  anil 
has  prove<l  a  su<''«  ss.     Siveral  farmers  have  gone  from  here. 

I  am  fifry-foiir  ymr^  of  age.  a  rope  and  twine  maker  by  trade,  having  gaineil  ray  ex- 
perience from  working  tilKjrs  for  many  years. 
I  remain,  very  rt-^pect fully, 

Charlks  Ku'iivkj)  Doixjk,  Esq.  THEO.  TEBAW. 

On  the  Pacilio  sloi)e  Jute  seems  to  hohl  the  first  place  in  coarse  fiber 
manufacture.  Lai\i;e  ([uantities  of  Calcutta  jute  are  employed  in  tlie 
manufacture  of  griiin-bags,  wool-bags,  tleecctwine,  burlaps  for  baling: 
purposes,  boi)-cloth,  yarns  for  fuse-making,  and  other  useH.     In  1879obe 


the  coarser  kinds  of  jute  are  employe<l,  as  large  quantiticH  of  this  fiber 
are  consumed  by  tin*  Kastern  manufacturer  in  making  conlage  and  small 
rope  for  iulaml  piirposes,  wliore  no  great  strength  is  i-equired.  Tlie 
liner  jute  fiber  ent(M's  into  the  fabrication  of  many  kinds  of  flax  gooiK 
such  a,s  (hoarse  craslios,  cheapening  tbem  materially,  and  answering  the 
]>urpose  just  iis  well,  ])rovided  they  a:re  always  sold  as  niixe<l  gooiis. 
Large  quantitit's  (»f  juic  and  linen  mixed  gowls  are  imported  into  this 
market  from  SrothitHl,  wbieb  count  r\  it  is  siiid  controls  the  jute  trade. 
Until  jute  becomes  a  native  pnMluct  and  is  produced  ciieaply  and  in 
sutlicient  iiuanlit  n  in  make  it  an  American  industry,  for  the  sake  of 
national  j)n)spcrity,  we  can  do  no  better  tban  em ])loy  native  filters  tow 
great  an  extent  as  i»ossi1)le  in  the  manufacture  of  such  goods  as  iiave 
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been  einimonited  a\)ovc.  That  hcmi)  is  being  so  utilized  by  the  Eastern 
manufacturers  is  a  sU'p  in  the  ri^ht  dire<5tion.  VVliat  is  needed  is  a 
steadily  increasing;  supply  and  demand  \vhich  shall  build  up  a  healthy 
industry. 

The  statement  was  made  this  spring,  about  planting  time,  that  "our 
l)eople  [in  Kentucky]  are  almost  wild  about  hemp."  Figures  were  given 
chowing  the  prices  paid  for  seed  and  rent  of  laud,  and  it  was  surmised 
that  the  farmers  might  be  "  running  it  into  the  ground."  This  is  one  of 
the  unpleasaut  phases  of  fiber  production — and  indeed  the  same  may  be 
said  of  any  crop  giving  an  irregular  supply  and  demoralizing  legiti- 
mate cultivation.  The  price  is  high ;  there  is  little  of  the  product  on  the 
market,  with  a  demand  for  it ;  and  everybody  goes  into  its  cultivation 
pell-mell.  In  the  mean  time  the  manufacturers  look  abroad  for  their 
supply,  buying  largely  and  making  contracts  ahead ;  the  new  crop  comes 
on,  and  prices  are  depressed;  the  farmer  loses  money,  or  at  least  does 
not  meet  with  his  expectations,  and  hemp  culture  is  declared  "  a  delu- 
sion and  a  snare." 

While  this  should  deter  farmers  from  rushing  into  cultivation  reck- 
lessly, growing  the  fiber  because  nearly  everybody  else  is  growing  it, 
and  expects  to  make  a  pile  of  money  out  of  it,  it  should  not  prevent 
those  who  wish  to  make  fiber  production  a  part  of  their  farm  practice 
from  going  into  its  cultivation.  Well-grown  and  carefully  x>repared 
fiber  will  find  a  market,  and  as  manufa<5turers  become  certain  of  a  regu- 
lar supply  there  will  be  an  increasing  demand.  Already  there  is  a  pros- 
pective demand  for  hemp  in  the  manufacture  of  twine  to  supply  grain- 
binding  machines,  which  it  is  said  may  tax  the  productive  capacity  of 
two  such  States  as  Kentucky  and  Missouri.  A  correspondent  of  the 
Lexington  Gazette,  writing  upon  this  new  industry,  says: 

Iron  and  wire  liavo  advanced  so  njaterially  as  to  make  twine  mnch  cheaper,  besides 
being  preferable  in  other  respects.  One  poaud  of  twine  of  the  required  tensile 
strength  for  binding  grain^  say  65  pounds  strain,  will  measure  800  feet  to  the  pound, 
while  wire  of  the  requisite  tensile  strength  will  only  measure  300  feet  to  the  pound, 
and  thus  it  will  bo  seen  that  twine  at  26|  cents  per  pound  (it  is  now  15  cents)  is  as 
cheap  as  wire  at  10  cents  per  pound,  and  it  is  likely  to  be  higher.  One  party  in  this 
city  (Lexington)  hjis  a  contract  for  sixty  tons  of  twine  to  be  used  for  binding  grain, 
aud  some  anxiety  is  felt  to  get  an  adequate  supply.  Twine  binders  are  coming  largely 
into  use,  and  must  eventually  supersede  the  wire  bindersi 

Although  the  use  of  hemp  may  be  largely  turned  in  the  future  to  the 
manufacture  of  twine,  cordage,  and  spun  goods,  it  is  still  claimed  by 
Western  bagging-manufacturers  that,  if  sown  thick  and  cheaply  con- 
verted into  tow,  remunerative  prices  can  always  be  obtained  for  a  fiber 
for  bagging  purposes.  The  class  of  hemp  tow  referred  to,  compared 
with  jute  butts,  wouhl  command  2 J  to  3  cents  i)er  pound.  Our  farmers 
can  readily  tell  whether  they  can  grow  it  at  these  figures  and  make  any 
profit  out  of  it.  The  statement  was  made  by  the  Saint  Louis  Board  of 
Trade  a  few  years  ago,  that  in  the  Eastern  markets  Missouri  dressed 
hemp  has  the  i)reference  over  that  grown  in  Kentucky,  at  the  same 
price,  though  the  latter  State  with  a  large  and  superior  crop  in  1876  was 
able  to  under^sell  Missouri. 

TARIFF  CONSIDERATIONS, 

IIow  will  tariff  legislation  better  the  prospects  of  flax  culture T  At 
present  everything  seems  to  favor  the  manufacturer.  The  argument  is 
used  that  raising  the  duty  would  only  increase  the  price  of  goods  of  do- 
mestic inauufacture  and  make  (competition  with  foreign  goods  impossi- 
ble, as  we  produce  neither  an  adequate  supply  nor  the  requisite  qualit^^ 
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Siicli  an  argnment  lia^  weiglit  vlewiup:  the  case  from  the  ia&ialBidbBS^ 
BtandjKyint,  but  would  not  a  little  protection  at  the  satee  tSflie  i(mPBn 
incentive  to  liomc  i>rodiiction  of  tlie  raw  material  atid  ettdMe  *s  to  fcfep 
at  lioine  a  large  share  of  the  6800,000  now  paid  out  to  foreign  prodoeetef 
As  it  is,  1  i  t  tie  dressed  flax  is  imjKn'ted,  the  mairafkctttfer  TWiJing  ^ctrtdiel 
flax  a,s  a  partially  manufactured  ^product,  at  a  low  rat<5  of  dti1;y,*nd  lift- 
ing it  liei-e.  The  ratio  of  foreign  to  natiVe-dressed  flax  iised  in  the  XTiSaA 
States  is  said  to  be  about  7  to  2,  The  flax  is  hackl^  m  Eiuxqp^;  'rtdnc- 
ing  it  one-half  while  doubling  its  \'alue,  and  it  is  then  imported  at  abAit 
the  same  as  the  raw  material.  With  a  protective  tariff  a  vtet  indtf^ 
would  spnirg  up,  and  our  farmers  worfld  reap  a  portiofn  of  its  lititeffii 
There  is  another  consideration  of  fiir  m6re  impoAande  to  tt6  fti 
interests,  the  bare  statement  of  which  should  prove  its  own  BT^jt^pM. 
In  the  case  of  dressed  flax  it  is  claimed  we  c6nld  not  at  ofec6  fdMii 
anything  like  a  supply  should  the  f6reign  markets  be  &ilddCttily*Mft  Jift 
That  does  not  alter  the  fact  that  we  do  now  grow  hnlidiledB  xif  diMiteflMB 
of  acres  of  flax  straw,  the  greater  part  of  which  is  waarted  tiffeer  tlftifltlfd 
is  taken  off.  Why  is  this  vast  prodnction  allowed  tb  go  t6  ^iirdQ^)  A 
inannfecturer  of  Muncie,  Ind.,  flras  answers  the  queisrtiofi : 

.  It  can  only  be  attribr.ted  to  defective  and  ignorant  tari^  leffislation.  In  TSi9  then 
was  imported  liy,395,*/^00  pounds  of  jute  butt>*,  used  exclusive^  for  ^per  and  lA^gnig 
mannfactnre,  at  an  average  price  of  ti-^cents  per  pound,  inclndingngo  per'fon  siNwtte 
duty.  At  tills  low  price  ilnx-straw  manufacturers  are  unablo  to  camptste  trlia  job 
butts.  In  tbo  same  year  there  was  imported  1,300,453  bushels  flaz-aeod,  aTeragUK 
$2.40  per  bushel.  Coverings  for  cotton,  allowed  at  10  cents  per  yard,  for  which  "It  oSfl 
he  furnished,  would  distribute  thrbui^hout  the  Western  States  about '$3,300i000  dii^viBd 
£rom  an  article  that  at  present  is  iiriucipally  wasted.  Besides  giving  emplo^ettt  to 
thousands  of  laborers,  it  would  also  give  Has  culture  an  impetus  thait  \v^ald  enable 
ns  to  supply  the  demand  for  seed  instead  of  our  having  to  grow  com,  ^heat,  ao^  l^^™' 
iny  to  export  and  trade  for  it,  paying  freight  both  ways,  together  with  the  dmeient 
margins  of  speculators. 

I  would  strongly  recommend  the  appointment  of  a  commission,  comprildiig  nwa 
thoroughly  conversant  with  their  respective  branches  of  mannfaotnrc,  rv^nfrfii^  JHO- 
tection,  in  order  that  each  may  be  intelligently  represented  in  an  action  by'Congrekti 
for  the  revision  of  the  x)rosent  tariff. 

An  Ohio  manufacturer,  wi'itlng  from  Cuyahoga  Falls,  says  of  the  flax 
industry: 

It  was  greatly  hindered  by  the  hostility  of  the  New  York  cotton-brokers,  apparently 
in  the  interest  of  the  jute-bagging  manufacturers,  which  led  to  the  stoppage  of  ooir 
mills  during  the  year  1^0. 

I  do  not  know  to  what  special  action  the  writer  refers,  but  I  am  in- 
formed by  jiite-manufacturers  that  the  Now  York  Cotton  Boald  trtll 
receive  no  cotton  whatever  baled  with  flax  bagging,  giving  as  a  reason 
that  flax  ba;;:^iTifc  is  so  dirty  it  makes  a  difference  in  the  price  of  the  cot- 
ton. This  would  soein  an  unjust  discrimination — certainly  in  the  inteifest 
of  a  particular  nuinufacture — and  tending  to  disconrage  flax-ba^nj: 
manufacture.  1  cannot  think,  however,  that  the  point  is  made  .tgrnnst 
flax-l)ag;^ing  in  general,  but  against  bagging  made  of  unfit  mi¥teri&). 

In  1878  t ho  various  cotton  exchanges  of  the  country"  took  action  to 
discriminate  apiinst  ])oor  bagging  manufactured  from  unfit  niateriJiK 
Green  or  unrolled  llax-straw  is  held  to  be  objectionable  when  made  into 
bagging,  as  cot  ion  baled  wiili  such  an  article  is  not  only  injured  by  the 
fiaginenvs  of  bai'k  and  '•  sliive,"  but  is  lialile  to  be  stained  by  it  into  the 
bargain.  The  Loard  of  Tiado  of  {Saint  Louis,  in  commenting  upon  the 
action  of  tlie  cot  Ion  exchanges,  says  that  native  flax,  if  well  pi"eparo(lfor 
use,  reaches  as  high  a  standard  as  any  olher  jirtic'le  used  for  tljC  niano* 
factnrecjf  bagging.  In  theAVestern  markets  jute  has  almost  a  inonopoK, 
some  heaij)  bagging  stiil  linding  its  way  to  market  with  OCca-sionM  lofi 
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of  l»a^^n'ii*^  fiOHi  woll  r(»lt(Ml  (lax.    The  prioos  of  ha.u'.uiiift'  in  the  Saint 
Tenuis  Biarkrl  a  xriir  ;i;xo--tho  h)\v«»s(  cvor  kiiown--r;inpvl  :is  follov.s: 
ria.x,  7  to  S  conls  |>or  ^ard  ;  lirjn|»,  \)  (•cuts:  and  Jnfc  *.M.  tr»  10  con(s. 
Tlie  IbUowinj!^  is  ih^hmnhmI  iVoin  Anslin,  Miim.: 

Since  1^^7*2,  wIipti  C<)nj;n'ss  l<K»k  o\X  ilin  duly  on  jiito,  it  has  Im-mi  inijMiK.Nil)lt'.  in  lliis 
Mato  li>  inanulactnn'  l>aji«rin^  lor  cotton  balin;;.  1  liadjust  niulcrtaUun  to  manufact- 
un*  it.  Now  no  itfo  of  the  vn*Jt  acTen.«^<»  ofHax  liher  is  made  hr.t  in  ono  estnhliMhrnoiit 
in  ihf  Sralo,  ami  tliat  rorunholstf«rinjf  puri>o»e8.  'J'hoii^ands  and  thoimands  of  dolhii-s 
vorili  ot'lihor  in  this  Scate  ami  WiweonRin  iRTi»ttin|;  npon  the  liohlt}.  Aiihont^h  1  am 
ont  ot' tlu' hnsinow  1  am  •^atisthvl  that,  with  propir  enconraj^eincnt,  a  now  Hource  oi' 
revvnitr  iMiy;ht  he  op«*m'd  :«»  iho  lanninjjj  and  mainit'apturing  intetv.sts  of  thp»to  two 
Statt"*'. 

At  tlioron'nt  OliioapieiiUnral  ooiivention,  Mr.  J.  M.  Alien,  of  Colum- 
bus, presi'iited  qnito  an  array  of  interesting  facts  upon  this  Rubjeet.  llo 
lias  kindly  seut  ine  a  synopsis  of  his  paiKjr,  from  whieh  the  following  ex- 
tract is  t^i-ken : 

Tn  1860  thero  wcro  nhoiit  90  niins  in  oiperation — 14  of  thom  hftisTpin^-TninR— mnninfj 
ah<>nt  140  looms.  Thirty-Kix  of  them  were  in  Ohio,  di»tribnte<l  through  almost  as 
many  counties,  ^i^'i^K  employment  to  about  4,000  ImndR,  who  rocoive<l  some  $'2C'0,000 
per  annum  in  wages.  TIiorc  mills  consumed  nearly  30,000  tons  of  raw  mati?rial,  for 
t\-liich  tbe  farmers  received  abont  $1.;VK\000.  The  operations  of  1^09  aggt^pcated 
noarly  $v>,000.00{>,  about  «!l  of  whieh  was  «lirect  production.  The  eottoa  crop  of  tho 
i'onntn'  had  lo  bo  hnpgeil.  In  Ir'Od  less  than  thn-e-pixteenths  of  the  cotton 'crop  was 
covere«l  with  llax  ba;;j;in.LC.  but  hueh  was  the  increase  of  production  that  in  18(il)  and 
1S70  ([uito  threo-lonrihs  of  it  was  thua  covered,  lea\in^  bn!  (jue-fourth  to  bo  covered 
by  the  forei.pjn  profincr.  'Hie  tlax  fTO]>  had  inci'cased  in  the  Fame  period  from  ;V2,ri-tO 
ai^es  and  l\i,OO^>.0O<l  i»outi<1s  to  yo,«00  acies  and  ;:?O,O00,nO0  ]»onnds  of  fiber,  an  increase 
of  about  400  percent.  "Wiih  ]»ro])ereneouraj:ement  and  protection  this  increase  could 
li.'tve  been  maintaiiu*!  f«ir  years  to  couitr.  liut  in  IsfTU  the  duty  up.on  jcjunny  cloth  (ihe 
forei;^n  pnuluct  coi:;ij;L^  in  dirocr  coin[)e(ition  with  flax)  wasredu<-ed  iosui-h  anexti'nt 
as  to  inake  the  m;i:i!;r:j(  lure  in  this  country  impossible,  and  in  l^^Tl  every  flax-mill  in 
the  country  was  c!o:-i'd,  arid  ])riviicgC8,  machiner}-,  anrl  expensive  experience  went 
ili»wn. 

The  year  1S71  in  th(*  above  should  read  1872,  as  in  the  year  1S71  more 
flax  was  nsod  in  bngahio;  than  all  other  mntrrials  together.  The  pro- 
durtion  of  Siniit  T^ou is  alone  tor  1S71  is  stated  in  round  mimbers  to 
haw  aninuntrd  lo  ."J/jrHKOOi)  yards.  In  this  manufacture  the  raw  ma- 
terial ror.siimod  WM-i  asfoHows:  Flax  tow,  1-KlDO  bales;  jute  and  jute 
bntls,  sj>\',\  br.k's :  iuTiip  and  hemp  tow,  4,7r»n  bales.  This  shows  a  ron- 
puminion  (d'Wesln'ii -grown  libcri.iax  aud  henip)to  the  amount  of  nearly 
19,000  balfs,  -7,."iu()  manufaftimMl:  ii  fraetijiu  over  ::50  per  eent.  only  of 
im]>orted  jute  tilMT  hein-'  used.  T!ie  history  of  the  year  previous  shows 
that  tlie  sn]>i.ly  r.i'  tiic  honje  pn»luet  was  not  equal  to  tho  demand. 
Thr*  cotton  (':.,^  •»!" '.  -r  ».  !c:ichi!ig  nearly  to  4,ri(K).0(H»  bales,  taxed overv 
bag.L-ing  i'.nin  ;:;  :  iv  ('f:;!ii:iy  {o  its  utmost  (a])a»i!y:  and  even  with  tl/e 
(M)»  iiinu'  •;!'  M(\.-  i:  i  invits,  liU'.i^^i*  ordi'i^s  for  baggiui.':  went  abroad  to  make 
good  T::c  ^iicrt  sr.jijdy  wliicli  s-.-cnicd  inevltabh».  Ji  is  stated  that  there 
was  <i)nsr.i:iv  aiila-.iiii-'a  dnrin.ir  1^71  betwcH'U  holders  of  raw  material 
and  miMiij:;»cu:i  "rs.  :;■!<],  \\\  t^wWv  lo  etreet  sal«-s,  ])ri('es  were  gradually 
^•for;\Mi  iii.v.ri.*"  'riii<  ]ii'\y  h[\\r  VM  to  the  rtMluction  of  the  tariff  on 
iin<'  lo-  l»:iL:.:-iiu:  i'".:'i;:i;jf;;!if'. 

To  rj't;:rn  !;» ili.Miii.-i  in::  oi'  I'roUH'.ion,  ovm  tl^e  manufas'turers  t  hem- 
s'.'ivt  s  <i<  siiv  a  Kit!.-  •■•';i:tni!:!:4:'.*iii,.'iii,'-  in  tin*  way  of  n  frot*  introdju*- 
tii»n  of  ih'.'  i':iv.-  !;i;iv-ri:;l  ;is  v.-i-il  as  of  i!i:u'liinery.  The  superintendent 
of  one  of  •:'.«'  r.iv  '    I  .;;i\-  ii;iMs  jn  1'::  t.vrn  ?iasj^acliusftt.s  tli!is  writes: 

Tl..r,  !s  t-vr;  \  i  .'■■■  "i;-  .  :.  ■  ;  ;  \:\  liit-  woiM  for  invesimen:  in  fla~  :;:m  li.*:np  *pin- 
nir:-.'.  r;-.':"-i  .  ■  ;:  .  ■  1.  \  S  a  v,.ry  i-rr;::ii:er:iiiv«'  b::*<i,-.t  >-;.  On..  ;}mii-4.  our  mn- 
<■!!'. 'H-i  y^'  ■<!.. -I  i-  ;::::■■■•..  -i  !  '>:■•::'«;  iVe*'— raw  material  ;:I.-.>  free.  M:ir  nativt^  sliill, 
\\\\\\  :i  \:X\\--  ;u-':--.i  ev-ii:.  ■■  •  ■,  \\\\\  i.,.  ;:!,:,.  X(\  keep  \\v\\\  uiir  mai'k'.'i  tlie  miU'.ons  ot' 
lli-!i,  (i-.vi:Lin.  ;i::i:  i'l-MiJi  i;ne;i-^  aniiualiy  iluportLd. 
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A  Delaware  jute  inamifacliirer  writ4.\s: 

For  several  years  past  tlie  abst'iieo  of  profit  hn^<  l»ceii  the  chief  diBcouragerani 
Now,  Iiowevt'rj  with  ilio  revival  of  l)i>siiM.>S8,  from  itttbuviug  been  almost  impossble 
to  ;;<■!  tbo  cost  of  |)ro<iiu'tiou,  a  decided  improvement  iu  this  respect  haa  taken  plan. 
Should  this  state  of  tliiu<rd  continue^  ah  tbo  quantities  of  jute  i^ooda  imported  Uigfly 
e^rcod  those  ])ro4iiit-e<I  iit  bomt;,  we  have  little  doubt  that  the  domestic  prodnctloa 
will  rapitUy  increase.  The  maebiiicry  used  is  mostly  imported  at  a  duty  of  from  35 
to  4."»  per  cent,  ml  valorem i  The  raw  fil>er  used  is  also  subject  to  a  tax  o^  |15  per  Km 
speciiio ;  while  some  of  the  principal  productions,  sucb  as  burlaps  and  carpet  yarns 
are  subject  t^  a  duty  of  hut  25  ]>er  cent,  nd  valorem.  With  the  immense  fsetoriei, 
large  capital,  and  long  experience  of  the  British  manufacturers,  added  to  their  abilitT 
to  purchase  the  fiber  at  $15  per  ton  less  than  Americans,  aud  their  ability  to  buy  •ma- 
cbinery  at  about  40  i>er  eent.  less,  including  freight,  it  is  almost  impossible  to  compete 
with  tiieni  where  but  a  '.i^  per  cent,  ad  valorem  duty  is  imiMised  on  their  prodactiooi 
except  when  the  jirico  is  high.  Hence,  the  burlaps  used  in  this  coantiy  are  alffloM 
exclusively  imporUMl. 

AnotLcr  niaiiufa(!tiirer  writes  to  the  same  effect,  that  the  chief  bin- 
deraiKje  to  successful  flax  and  jute  inamifacture  is  foreign  competition— 
not  quit^  duty  enough  on  coarse  linen  goods.  If  protection  is  good  for 
tbe  manufacturer,  and  will  enable  competition  with  the  foreign  markets, 
will  not  the  farmer  derive  equal  benefit  from  a  protection  which  will  en- 
able him  to  compete  with  the  foreign  producers  t  It  certainly  is  a  poor 
rule  that  does,  not  work  well  both  ways.  If  the  statement  of  our  cor- 
respondent in  Dayton,  Ohio,  is  correct,  that  there  is  flax  enough  grown 
for  the  seed  alone  in  the  United  States  to  supply  all  demands  and  naes 
for  the  liber,  and  that  a  little  protection  against  jute  and  foreign  tovB 
would  place  the  flax  industry  of  the  Northwest  upon  its  feet  again,  wit 
not  woi-tli  consideration  f  Tlie  tarilf  question  is  a  grave  one  to  settle,  as 
thei*e  are  so  many  conflicting  interests  involved.  It  is  a  question  that 
cannot  be  decided  hastily  in  favor  of  the  interest  representing  the 
greatiir  amount  of  cai)ital,  or  having  the  greater  influence.  **  Poweiihl 
pressure  "  is  a  good  motive  as  far  as  it  relates  to  the  running  of  a  steam- 
engine,  or  the  turning  of  a  turbine  water-wheel,  and  particularly  so  if 
tlie  machinery  of  a  large  manufacturing  establishment  is  moved  in  con- 
sequence ;  but  it  is  not  an  agency  to  be  used  in  securing  wise  legisla- 
tion. There  is  but  one  way  to  grasp  tbe  question,  and  that  in  its  rela- 
tion to  the  best  interests  of  the  whole  country.  We  cannot  legislate 
for  the  benefit  of  the  manufacturer  alone  at  the  expense  of  native  pro- 
duct ion  of  the  raw  material ;  neither  can  we  protect  the  farmer  at  the 
exi)ense  of  the  final  consumer.  There  is  a  point,  however,  at  which  the 
best  interests  of  all  classes  will  be  subserved,  and  any  effort  that  may 
be  made  toward  an  equitable  aud  just  tariff  in  regard  to  fibers  will  lead  to 
the  establishment  of  native  industries,  which  will  prove  to  the  country 
a  vast  source  of  wealth. 

CULTIVATION. 

In  this  limited  report  it  is  not  proposed  to  give  a  treatise  on  flax  or 

h<'in|)  culture,  but  to  indicate  brielly  ;i  few  of  the  most  essential  points 

in   it>i  ])rofi table   production.    That  it  is  not  an  exhaustive  crop,  as 

ur<>'ed  by  iriaiiy,  is  abundantly  ])roved  by  repeated  chemical  tests  in  this 

riHintry  and  l/arope,  showing  tliat  flax  takes  less  inorganic  matter  flwin 

thr  soil,  jM»r  acn*,  than  wheat,  oats,  barley,  or  tobacex).     It  must,  how- 

oyn\  provi*  an  exhausting  crop,  as  its  cultivation  is  j)racticed  in  many 

pnrtions  of  Uk*.  W^^st,  whrre  tin*  seed  is  sold  to  the  oil  mills,  the  straw 

i>urne<!.  and  iioilijng  retninod  to  the  soil.    As  the  fiber  is  composed  of 

clenn'iiis  taucn  almost  wholly  Irom  the  atmosphere,  while  the  mineral 

rIeuient.N  of  ine  soil  are  found  in  the  waste  material  of  the  x)lant,  the 

only  r.iiioual  course  to  pursue  suggests  itself. 

If.  Hm  ivfore.  only  the  i\l»er  is  snld,  the  oil  extracted  from  the  seed,  and  the  reniloe 
made  into  oil  cake  and  fed  upon  tbe  farm,  the  plant  retted  upon  the  laud  on  irhicb  it 
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J R  •:;?•<) Nvii,  80  iliat  tlio  i;lntinou8  8ul)8taiic6  washed  out  in^tlio  process  Ik;  rcturued  to 
the  land,  or,  if  water  retted,  the  8teej»  water  pumped  up  and  spread  over  the  land,  and 
the  shive  or  woody  ])art  eompostiul  with  the  manure  of  the  farm,  or  simply  spread 
over  the  land,  it  will  be  found  that,  instead  of  deteriorating,  land  will  steadily  im- 
])rove  under  the  culture  of  these  plants,  and  at  the  same  time  yield  a  fair  profit  to 
the  farmer. 

Foreign  flax-iirodncers  are  of  tlie  opinion  that  flax  improves  the  soil 
instead  of  serving  to  impoverish  it,  and  that  a  peculiar  atlvantage  at- 
tending the  cultivation  of  hemp  and  flax  is  that  a  crop  of  the  former 
pi'ei)ares  the  land  for  the  latter,  and  therefore  a  crop  of  hemp  is  a  clear 
gain  to  the  farmer.  Hemp  has  been  grown  for  a  number  of  years  upon 
the  same  ground  in  Kentucky  without  the  fertility  of  the  soil  being  per- 
ceptibly deteriorated.  There  seems  to  be  no  reason  why  flax  culture 
cannot  be  carried  on  as  profitably  in  this  country  as  in  any  other  if 
proper  care  is  taken  to  keep  up  the  fertility  of  the  soil,  due  attention 
being  i)aid  to  rotation,  and,  above  all,  bestowing  upon  the  crop  careful 
culture. 

Mr.  Proctor  gives  as  the  rate  of  yield  of  flax  in  Ireland  300  to  521 
pounds  of  fiber  to  the  acre,  and  an  enormous  yield  of  1,210  pounds  is  re- 
corded. The  average  yield  for  Belgium  in  ten  years  amounted  to  about 
470  ])ounds.  In  France  the  figures  are  stated  at  505  pounds,  Holland 
471,  and  Russia  (where  less  care  is  taken)  280  pounds  to  the  acre  is  re- 
corded. Land  is  less  expensive  in  this  country  than  in  foreign  flax-grow- 
ing sections,  and  importing  the  fiber  must  add  to  its  cost,  so  there  is 
every  encouragement  for  flax-growing  in  this  country  for  those  who  wish 
to  farm  with  brains. 

In  selecting  a  soil  for  flax-growing,  a  moist,  deej),  strong  loam  upon 
upland  will  give  the  best  results.  Barley  lands  in  the  Middle  States  are 
held  to  be  the  best,  and  in  the  Western  States  new  prairie  and  old  turf 
lands  are  frequently  chosen.  A  weedy  soil  is  not  to  be  thought  of,  and, 
in  this  connection,  manures  that  are  liable  to  contain  ungerminated  seeds 
should  be  avoided. 

A  New  York  State  flax-grower  of  long  experience  considers  that  heavy 
clay  loam  stands  first  as  regards  both  fiber  and  seed;  gravelly  loam  second 
best — produced  but  half  a  crop ;  light  sandy  loam  and  coarse  gravel  third 
best.  In  Kentucky  and  otlier  hemp-growing  States  this  crop  is  consid- 
ered "an  excellent  preparation  for  flax,  freeing  the  land  from  weeds; 
and  if  the  hemp  was  retted  upon  the  land  and  the  shives  burned  or, 
better,  spread  it  in  the  spring,  the  land  would  be  in  good  condition.'' 

I^lax  culture  in  Russia  is  conducted  upon  alluvial  soils,  on  the  vast 
)>laius  in  the  interior,  which  are  subject  to  annual  overflow  from  the 
rivers,  leaving  a  rich  deposit  upon  the  soil.  It  is  therefore  the  lack  of 
high  culture  in  Russia  that  accounts  for  the  lower  gi'ades,  and  less  quan- 
tity per  acre,  of  flax.  The  roots  penetrate  deeply,  and  deep  loam  that 
is  not  liable  to  excess  of  moisture  nor  yet  too  great  a  degree  of  dryness, 
is  the  best  suited  to  the  croj).  Such  soils  are  fohnd  in  river  bottoms. 
The  soil  of  much  of  our  prairie  land  in  the  west  will  answer  for  flax  cult- 
ure, and  recent  timber  lands  are  also  considered  good  if  there  is  proi)er 
drainage.  It  has  been  asserted  that  "the  Livonians,  when  clearing  a 
ibrest,  burn  the  wood  u])on  the  surface,  as  a  preparation  for  flax,"  and 
that  such  a  soil  is  preferred  by  them  to  any  other. 

One  great  elenifiit  of  su(jcess  in  foreign  flax  cultivation  is  the  careful 
attention  ])aid  to  the  rotation  of  crops.  In  Flanders,  growing  the  crop 
ui)ou  the  same  ground  once  in  ten  years  is  considered  the  best  system, 
though  the  plan  is  not  always  adhered  to.  A  favorite  rotation  in  Flan- 
ders is  i)otatoes;  barley,  seeded  with  grasses;  meadow,  cut  for  soiling 
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Ptock;  pasiuro;  and  fiftli,  llax,  or  otic-lialf  in  oats,  so,  on  the  retaniof 
tli«>  rotation,  tlio  part  that,  ^^as  in  twAs  may  lir  put  into  flax. 

.Air.  Proctor  .states  tliat  it  is  tiio  custom  in  Belgium  on  gfoodsoikt*) 
])ut  in  flax  atvcr  clover,  tobacA'O,  licinp,  ov  wheat,  white  on  lig^it  soils  the 
crop  will  be  barley  or  ry  (»,  wW  h  t  iirnips  following  them  the  same  year.  In 
Ireland  one  i)lowinp  alter  wheat  is  conshlered  snfliciciit,  thoagh  twoand 
even  three  are  better.  Ijargecrojis  arealso  obtained  upon  peat  bogs  flsd 
clay  substratum.  01*  the  soil  of  "liclgium  which  grows  the  finest  flax,  it  i8 
said  that  its  fertility  has  less  to  do  with  the  successful  production  of  flax- 
fiber  than  the  careful  culture  bestowed  upon  it.  In  addition  to  tiiis,  it 
is  to  "  the  unstinted  supply  of  manure,  of  which  tlio  quality  and  mode  of 
action  on  the  soil  and  ])lahts  is  a  matter  of  careful  and  anxions  study, to 
an  equally  careful  attention  to  the  quality  of  the  seed  and  tlic  proi)ertie8 
of  the  plant,  and  last,  but  not  least,  by  carrying  out  a  well-considered 
system  of  rotation,  tliat  the  Flemisli  farmer  owes  his  success  iu  flax- 
culture.'-' 

In  our  own  country  it  is  desiral)le  to  plow  in  the  fall,  and  again  intlie 
spring  as  eaily  as  i)racticable.  The  soil  should  then  be  harrowed  and 
reduced  to  jiiie  tilth.  If  the  land  is  at  all  cloddy  it  should  beroUfid. 
The  l)est  maiuires  are  phosphates,  ]>laster,  ashes,  and  salt-w  Three  w 
four  bushels  of  a  mixture  of  equal  (piantities  of  the  three  latter  lia.Te 
been  used  as  a  special  ilax-lllanun^  According  to  Dr.  Uro,  30  poands 
potaT?h,  -S  of  common  salt,  .*>t  of  burnt  gyi)sum,  54  of  bone-dust,  andiX 
of  suljjhate  of  ma;j:ncsia  will  rc]>Ui(.'e  the  constituents  of  an  average 
acre  of  flax.  The  lIol;4:iau  farmer  ]n'cfers  liquid  nunuire,  "collecteid 
mainly  from  the  cow-liouso,  st::ble,  «S:c.,  and  allowed  to  fennent  iu  cis- 
terns built  for  tiie  ])irL]»ose  :  with  this  the  oil-cake  is  mixed.  The  quaB- 
tity  of  tJiis  manure  varies  iVom  TOO  to  ot)l)  hectoliters  per  hectare.  As 
many  as  a  thousand  oil-cakos  arc  sometimes  applied  to  an  acre." 

In  Court rai,  wJicrc  ilax  is  i'an»ly  sowjiupon  the  same  land  ofteuertlian 
every  ciijitli  yc:ir.  generally  lollowiniLT  wiicat  or  oats,  the  land  setoff  fof 
this  crop  tlie  ciisuin;4:ycar  is  covcn-d  ^viih  farm-yard  nianure  immediately 
after  harvest;  twenty-live  to  thirl\  cart-loads  are  often  applietl  to  tie 
acre.  It  is  s]uead,  ])lowcd  in  four  or  ll\eincl;es  deep,  and  allowed  to 
n^main  four  or  Ave  nu)nt:hs,  when  it  is  hjjrrow(Ml  and  plowed  in  again 
a  little  decjier,  jind  at  tlie  sauic  time  iremilicd  with  spades.  It  reniaiBS 
in  this  condition  duiin;^  winJer:  it:  is  luirrowcd  in  si>ring  and  liquid 
manure  applied  to  the  extent  (4'L\5<)0  pdlons  jicr  acre.  In  this  coimtrv 
chcTuical  lertili/ers  are  luefeiable  io  otlicr  forms  of  manure,  as  they  are 
frec^  iVoin  seeds  of  noxious  )»iaLi[s. 

In  the  selection  of  :v\'d  i.l:e  ;^ie:*iesl  i:are  sliould  be  exemsed  to  get 
that  which  i-;  [>.'  I'ltn-ily  eie^iii  ;;?;•!  fi^'c  lumi  the  s^jerms  of  weeds.  As  to 
the  kiuds  ci'seeil  i\)  j::::iii.  [h.K'W^  Mir-  :.'ie.!t  <ii{i'v'r(.'nees  of  opinion,  rroni 
experimenl-'.  madi' by  ilie  i-'hix  S(^eieiy  of  Ireland,  it  was  demonstrated 
that  home-.a'i'ou  n  llix-si-eil  yicMe;!  jije  ijc^.t  results.  The  Dutch  Associa- 
tion for  nromoiiii^*  t  je  iit'c:-  .is  cf  il:ix  iiirlMsti'v  recommend  the  ^Yllitc 
Blossom  i)u;i'ii  seei!  W),'  \\i'.:'v'n:'ii\  \iU\u\\i\\x,  It  ]n-odnces  abundance of 
seed,  but  a  eojirse  iVnry.  Wlievo  HJ:e  W-HV  \<  desired,  the  Blue  Blossom 
J>nt<!li  is  j;-\'. ",•:;. I.;-.-.  Im  i  .iiv!ri.-ii:.u'  s;-.  d  tlie  heaviest,  brightest,  and 
])luui|>est  s::x>';:i[  ;:>.',::,.:,  i?.-  v;  i.-i-;  ^'.l.:i'ii]  i'i:;i  wiiich  has  not  been  taken 


fopi'.-ii  ■'■  ;'  :!■;•  ))!  ■  ..■Ti;/  t.  :  .>!;■:  •;■■(  ji-.li  i  lii-'r  <'<'::j!.:i  .Niiin  iin'i'irljaiits,  or  Mu'vVaii 
p-r  |>:;r,-  i.';- ■.--:, ;i  •..  il  iV...  '.\u'  u*.  i.w  Iwy,  :  (»il.-s!!  i ;\ cliiipiro  CoiiiinirtPi*.  OitVwa: 
J{  •'^>  :i;;'ii;:;.i     I  In;  •  inil .;.  •■;i  I    S    !n..'.     k:v;,:.*i":   (  ,il:i!r:ii  I.  r    of    Rif^:i    Kxrlianjro,   ilX'fH, 
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A  bn«bel  to  a  biLsliel  and  a  half  of  seed  ik  tlic  avorapfe  for  New  York 
and  other  states  proditcin*?  ftl>er,thon/jrh  ibr  fine  tiber  itlR  recommended 
to  sow  two  I)ushels.  J  n  liol|Li:inm  Hnd  Rnssia,  where  the  finest  linens  ai'o 
prodneeil,  the  avei*aji:e  is  two  to  four  bnshels.  Of  <iOm'Se,  it  is  well  un- 
derstood that  with  thick  sowin^:^  there  is  less  lynmching,  an<l  the  fewer 
and  higher  the  branches  are  upon  the  stalk  the  better  will  bo  the  liber. 
"^Tten  planted  for  seed,  the  reverse  of  this  practice  is  observed,  as  the 
Ihfnher  the  seed  is  sown  the  more  bi*anchiug  will  bo  the  plants,  an<l,  in 
tnm,  more  seed  will  be  foi-med.  Western  farmers,  glt)wing  for  seed 
alonOj  sow  only  half  a  bushel,  or  three  pecks  at  the  Irinit ;  but  Eastern 
fermei'S,  desiring  both  liber  and  seed,  sow  usuallj^^  five  peeks,  and  it  is 
'staged  that  the  yield  of  seed  is  larger  than  that  obtained  by  the  Western 
farmer.  >Ir.  Proctor  advises  sowing  not  leBS  than  two  bushels  of  seed 
jp^er  ficre,  where  a  good  fiber  and  profitable  jield  are  desired.  "  Finer 
fiber  is  obtained  fi'om  early-sown  flax.  Good  results,  however,  can  be 
obtained  by  sowing  whenever  conditions  are  right,  from  March  to  latter 
part  of  May.''  The  sowing  should  be  as  even  as  possible,  and  the  ground 
may  be  leveled  with  aroller,  if  it  is  designed  tocut  with  a  reaper.  (This 
f>lan  of  harvesting  is  hardly  to  be  advocated,  however,  exetpt  wh^re 
the  plant  is  -grown  for  seed  alo^e.  As  *the  seed  is  very  smooth  a^d  slip- 
pery, it  requires  considerable  practice  to  distriT:)ute  it  evenly,  in  broad- 
XJast  sowing,  plants  should  stand  about  one  inch  apart  over  the  field. 
Sowing  by  means  of  machinery  has  been  suggested,  though  probably 
hand-sowing  is  tlu».  best  method  to  pursue. 

After  the  seed  has  been  distributed  as  evenly  as  possible,  a  bnish 
harrow,  or  haiTow  of  short  teeth,  should  be  used,  and  even  a  roller  is 
advocatetl  in  some  <*ases  to  compress  the  earth  and  insure  early  vegeta- 
tion. Objection  is  made  l)y  some  to  the  introduction  of  horses  upon 
the  land  after  its  linal  preparation  and  so^^ing.  3Ir.  Todfl,  author  of  a 
prize  essay  on  llax  cultni^,*  prefers  a  light  In'ush  hairow,  made  by  bor- 
ing holes  into  a  piece  of  scantling,  into  whitrh  bushy  twigs  two  feet 
long  are  fastened.  If  more  brush  is  required,  additional  pieces  may  be 
nailed  to  the  scantling.  A  man  or  boy  can  drag  the  machine  over  the 
field  by  means  of  a  light  pair  of  shafts.  An  inch  is  a  sufficient  depth 
to  cover  the  seed. 

After  the  plants  are  u])  they  should  be  kept  as  free  from  weeds  asjws- 
sible,  and  the  work  slioTild  be  pwi'onned  while  the  plants  are  about  'hvQ 
or  six  inches  hii^^li.  It  is  exceedingly  doubtful,  however,  if  hand  weed- 
ing will  be  i)racli(!(Ml  to  any  great  extent  in  this  country  a^s  is  done  in 
Europe,  jhkI  the  .irrcatcr  care,  therefore,  is  to  be  exerted  in  freeing  the 
soil  from  weeds  br't'orcliand,  and  in  tlie  careful  selection  of  clean  seed. 
Women  and  children  perform  this  work  in  Ijelgium,  creeping  overtlie 
field  n])on  liands  and  knees,  ahvays  working  towards  the  wind,  so  that 
the  yoiin.i?  ])Iants  may  be  blown  into  an  upright  position  again  by  the 
current  of  air  coiiiiiiL;"  from  an  opposite  direction  to  that  in  which  tliey 
have  been  i)rcsscd  tiown. 

The  ])r()pcr  tiiiM*  to  harvest  is  when  the  leaves  begin  to  fall  and  the 
stalks  t')  as  humx^  a  yellowish  tin.c:e.  The  plan  usually  adoi>ted  al"n*oad  is 
to  pull  ilu*  tlax.  tlion^ih  miicli  of  it  is  harvested  in  this  country  witli  the 
reaper.  Theoirvvtiinis  to  tht»  latter  niOilo  of  han*estnigr:re  the  lossof  Hber 
an<l  iiijiiiy  i«>  iis  worlniij  qualities,  and  the  gatherinsi'  of  weeds  wirli  the 
ll;ix.  A  wrirer  in  a  i^raier  report  says  that-  by  cntti;:<r  low.  tlie  ground 
havinii'  be*  »i  previor.siy  rolled  and  kept  free  from  vrei'ds.  th(^  ol))ections 
disft]>]>car.     ilowcx  er,  pulling  undoubtedly  gives  the  be?-i.  results,  where 
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liiH'  Whvv  is  (lesiivd.  Allowiiiii  tlic  sc^mI  to  niiitiii'4^  injures  t]ie<|iKiUtynf 
llax,  ;iud  iho  s('<m1  will  niitlmc  on  ilic  ]>];ini  ecjusilly  well  after  i-iittiii|;: or 
pulling,  if  it  is  suU'on'd  to  ivni:iin  until  iKn-lVctiy  «iry. 

^Vm.  L.  Lowroy,  a  practical  rtax-f^rower  of  Xew  York,  makes  tbe  fol- 
lowing suggestions  in  regard  to  pulling: 

This  slionld  be  «loiie  when  onc-liaU'  or  two-tliirds  of  tbe  liolls  are1in>wn.  Alli»w  iw 
lonMiiark  tluil  work  on  tinr  tlax  crop  IjasJuMt  comniciiceil  at  this  period  of  itJigmwtli, 
,*nid  l!i:U.  it'  tliu  tl:ix  in  niicvni^  poorly  (!o:ito«l,  and  in  yvet  8]>ot8  baiily  loilgntd,  it  trill 
III*.  inii)0HHll»le  l>y  any  other  nivthoil  to  pi'odncu  good  fiber.  Ou  the  other  hand,  if  the 
liax  is  in  qnalily  and  yield  of  fiber  ])rinio  at  this  stage,  and  care  be  not  exercLMdio 
handling  and  rotting,  the  roi-ult  will  be  the  same.  Clai»p  several  stniwH  iu  the  right 
liand,  ])ass  them  to  the  hrft  and  pull  with  both  hands.  Repeat  this  until  the  haim  i« 
full,  lay  this  down,  repent  a<;:ain,  and  then  tie  both  haudt'nla  iu  one  bundli\  Atniffat 
wo  sell  iip  ail  rhat  i^  pulled  during  the  day  in  hH>He  stooks.  This  method  iireserveiium* 
fomiity  in  curing,  and  part  ol*  tlie  llax  is  not  sunburned  while  tlie  other  is  greeuaml 
unfit  for  sheltering.     As  soon  us  it  is  dry,  draw  it  into  the  barn  to  whip. 

Another  method : 

When  the  fiax  is  standing  erect,  a  baudfnl  should  be  grasped  with  both  bAndsJiut 
below  the  seed-bolls,  and  pulled  obliquely  from  tbe  ground  with  a  isuddeu  Jerk,  lh« 
dirt  adhering  to  Ihe  roots  shaken  olf  or  knock(^l<off  against  the'boot.  'J1ie  handful 
or  ^'  beet.s"  sTiould  be  kept  even  at  the  ittot  ends,  of  an  even  size,  and  laid  straij^t 
upon  the  ground,  two  handfuls  together  crossing  each  other  diagonally. 

Second  growth,  or  short  flax,  shoukl  be  pulled  afterwards,  and  bundled 
separately.  The  flax  should  be  put  in  siQall  buudles  or  sheaves,  tied 
Avith  sun-dried  rushes  or  wisps  of  hay,  or  similar  material,  and  not  with 
flax  straw,  though  if  the  seed  is  ripe  the  farmer  may  proceed  witk  the 
rippling  at  once.  As  a  general  rule  it  is  bt»st  to  set  up  the  flax  in  tiie 
fleld  for  a  few  days  that  it  may  be  thoroughly  dried.  In  Courtrai  the 
flax  is  always  dried  in  the  fleld,  stacked  without  rippling,  and  left 
for  steeping  until  the  next  si)ring.  To  insui-e  preservation  of  the  seed, 
the  straw  is  put  into  stooks  without  tying  into  sheaves,  and  placed  upon 
cradles  for  i)reservation  from  dampness.  "The  seed  ends  are  put  in 
alternate  layc^rs,  and  the  stooks  are  from  four  to  six  sheaves  in  height 
and  from  three  to  four  wide,  the  whole  thatched  with  straw."  After 
thorough  drying  the  flax  is  put  into  stacks  like  ordinary  grain.  Keeping 
for  three  years  is  said  to  improve  the  flber,  which  will  scutch  more  easily 
and  profitably. 

Separating  the  soed-boUs  fifom  the  straw  is  tenned  "  rippling,"  and  it 
is  performed  either  iu  the  field  or  in  the  barn  during  winter.  Much  of 
the  Irish  flax  is  placed  in  the  steeping-pools  without  the  removal  of  the 
seed,  though  su(*,h  a  wasteful  plan  should  not  be  practiexMi,  Kippling  is 
peri'ormed  in  many  ways,  among  which  may  be  named  tramping  the 
straw  with  horses  moving  in  a  circle ;  by  the  use  of  the  cylinder  of  a 
thrashing  machine;  by  drawing  through  a  h(?ickle;  by  rollers  operating 
by  horse-])ower ;  by  thrashing  with  flails,  or  by  whipping  over  a  smooth 
sione  or  hoard.  NVlicn  done  with  a  heckle — which  is  i>rovided  with  iron 
or  stc(»l  teeth  i^i^t  in  a  solid  block  of  wood — the  workman  grasps  a  small 
handiul  of  stalks  near  the  butt  end  and  draws  them  through  the  coniLi, 
a  large  wiiniowin,u-sln*ct  having  been  placc^l  underneath  the  apparatoA 
to  catc'h  the  s(h'(1  as  it  falls.  Leveling  the  ground  and  tramping  it  hard 
will  answer  the  same  purpose.  One  of  the  best  methods  of  rippling  is 
to  ])as.s  liie  he.uls  ilnough  i)lain  lollers — a  I  lowing  the  heads  only  to  cowe 
in  contact  with  tiiein — which  crushes  the  l>olls  and  allows  the  seeds  to 
sepaniie  ami  fall.  In  (ireat  Britain  a  machine  is  in  use  for  this  purpose 
ct»nstrnctcil  with  a  powerful  framework,  the  rollers  remaining  ft^  at 
(»ne  cud,  so  that  the  llax-stalks  may  be  held  in  the  hand  wliile  the  beads 
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alone  are  beiii^  subjected  to  tbe  pressure  of  the  rollers.    The  whipping 
process  is  thus  described  by  Mr.  Lowrey  : 

Pliice  a  flat  stono  on  the  barn-floor,  with  one  edgo  inclined  to  an  angle  of  forty-five 
degrees ;  sot  another  under  it  to  block  it  up ;  clasp  the  bundle  with  both  hands  near 
the  roots,  raise  it,  and  with  a  smart  stroke  bring  it  down  across  the  stone.  Repeat  it 
several  times,  until  the  seeds  are  mostly  brokeiifrom  the  straw.  Clean  the  seed  with 
a  ranning-mill.  ' 

The  next  process  is  the  "retting,"  which  is  accomidished  by  two 
methods — water-retting  and  dew-retting.  The  latter  is  most  practiced 
in  this  country,  though  the  former  gives  the  best  results.  The  retting 
is  simply  a  process  of  fermentation  by  which  the  gluten  holding  together 
the  fibers  in  the  stalk  is  dissolved  and  the  woody  core  or  "  boon  "  is  de- 
composed, so  that  the  flax  when  broken  will  be  easily  detached  from  the 
waste  matter  called  "  shives."  In  dew-retting  a  ton  of  straw  is  spread 
evenly  over  an  acre  of  moist  meadow,  about  the  1st  of  October,  the  bun- 
dles a  foot  apart  and  in  straight  rows.  They  are  turned  occasionally  by 
inserting  a  pole  under  the  straw  and  opened  with  a  fork,  if  the  retting 
is  found  to  be  progressing  unevenly.  .  The  time  varies  for  the  operation, 
tiie  condition  of  the  straw  and  state  of  the  weather  having  much  to  do 
with  it.  One  to  two  weeks  in  good  weather  is  considered  sufficient, 
though  in  dry  weather  a  much  longer  time  is  required.  Water-retting 
requires  from  five  to  ten,  and  in  some  cases  even  twenty  to  thirty,  days. 
It  should  be  carefully  watched,  and  taken  out  of  the  water  as  soon  as  the 
fd)er  begins  to  separate  from  the  core  or  woody  part  and  the  harl  or 
cuticle  will  i)eel  from  the  fiber. 

The  softest  water  is  unquestionably  the  best  for  steeping,  and  river 
water  is  therefore  preferable  to  spring  water.  It  is  thought  that  flax 
is  given  a  bettor  color  when  retted  in  a  slow-running  stream  than  in 
stagnant  water,  as  all  impurities  are  removed.  Where  access  cannot 
be  Inul  to  rivers  or  to  lakes  or  poiids,  the  farmer  must  construct 
steeping  pools.  These  pools  are  generally  12  to  18  feet  long,  6  feet  wide, 
and  4  feet  deep.  It  should  be  protected  from  the  wash  of  surface  water. 
When  a  small  running  stream  can  be  canied  through  the  pool  it  will  be 
found  quite  advantageous;  more  so  than  when  spring  water  is  used.  If 
spring  water  only  be  available,  it  is  best  to  fill  the  pool  some  six  weeks 
before  it  is  needed  for  use,  in  order  that  the  influence  of  the  sun  and  air 
may  soften  the  water.  It  should  also  be  kept  clean  and  free  from  min- 
eral and  vegetable  impurities.  A  pool  38  feet  long,  3J  to  4  feet  deep, 
and  10  feet  wide  will  serve  to  ret  an  acre  of  flax.  A  writer  in  the  jour- 
nal of  the  (British)  agricultural  society  states  that  water  which  has 
flowed  over  peat  or  has  lain  on  peaty  soil  for  some  time  is  very  good  for 
retting  flax,  the  antiseptic  properties  of  the  peat  correcting  the  usual 
defects  of  stagnant  water.  In  regard  to  the  influence  of  the  bottom  of 
tlie  pit  upon  the  color  of  the  fiber,  clay  bottom  is  said  to  give  a  yellow- 
ish-white tinge,  alluvial  soil  a  bluish  shade,  while  peat  often  gives  a  very 
pure  white. 

In  placing  the  flax  in  the  pool  the  sheaves  are  packed  loosely,  a  little 
sloping,  and  resting  on  their  butt  ends.  One  layer  in  a  pool  is  best, 
{ hougli  two  are  sometimes  packed.  Sometimes  the  work  is  done  before 
the  water  is  let  in,  where  there  is  a  ready  supply,  enabling  the  workmen 
to  place  the  flax  more  regularly.  The  Irish  flax-growers  say  that  flax 
must  be  covered  from  the  light  by  sods,  with  the  grassy  side  underneath, 
or  with  long  wheaten  straw,  kept  down  with  stones  or  heavy  logs  of 
wood.  Tlie  point  is  to  keep  the  flax  entirely  under  water,  without  com- 
ing in  contact  with  the  bottom  of  the  pond  or  pool. 

When  forniontation  begins  to  take  place  the  water  shows  signs  of  tur- 
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bidity  Jiiid  is  sli;,^]»tly  ilis(!oloro(l;  fjas  begins  to  be  evolved  and  is  givea 
oft*  wiili  uiiploiisai't  (xlor.  As  tlio  dccom position  becomes  general  mora 
^veiglits  will  be  re<|iiirc(l,  for  tlic  flax  swelLs  and  rises.  A  tbicl^  scam  is 
lornu'd  upon  tbe  suiface  ol"  the  i)()ol,  whicli,  if  possible,  should  be  removed 
by  nllowin;^  ji  s]ij[;lit  streiun  of  water  to  flow  over  the  pool.  It  is  not 
possible  to  •;;ive  any  limit  of  time  for  the  perfeet  accouii)lLshEyicn|  of  the 
retting.  In  warm  weather,  with  occasional  rains,  the  time  will  be 
hastened;  et)I<l  nights,  on  the  eontrary,  retard  the  opei-ation.  Coarse 
flax  requires  a  much  longer  time  than  fine.  The  wiTter  g^uotcd  a^bove 
says : 

win  Ml  ii  is  Yv.uU  fo  lake  out  it  wlil  he  ohscrveil  to  sink  in  tlxo  pool;  but  it  reqniiQi 
a  ium:li  iu;)i'i'  <-:iit;r>iI  cx.'iiJiina.tion  from  lime  to  time.  The  test  in  Holland  is  as  fol- 
lows: A  IV' \v  stalks  of  a  vera  .2:1^  IriKMU'S:?  arc  st'l«'rto«l  and  an*,  broken  in  two  places  a  few 
inrh«\s  anail.  Jf  1h»'.  iiimr  |>;:rl  or  wchmI  wi'l  tlii'ii  pnll  easily  out  with  tlie  fin<i;er8^ 
ainL  (Iocs  110 i.  bivak  t  iio  iilK'i*  or  di  a.'4  any  of  it  witli  it,  tlii;  llax  is  cou^dercd  suffiriently 
watered.  If  aUowrd  to  muaiii  loii.i^rr  the  iiluT  is  iujurcd,  and  becomes  wes^  anti 
coUouy.  If  Jakcn  our  soom.'r  t!i;iii  tills  tost  slunys  to  be  advisable^  mncli  of  tlie  fiber 
in  kiioi;k».'d  away  iii  thi'  sonu'hiii;r,  ami  the  ;;i'in.'ral  ciuality  is  dry  and  coarse.  The 
t-cst  shou)d  be  tric'd  in  intervals  <d'  throi'-  01-  four  lioiu's  al'tor  the  fi^meutation  ceaieii 
for  if  thtt  weal  her  be-  warm  ihc  chanj;^  for  the  worbc  is  rapid. 

As  soon  a*s  the  noting  is  completed  the  flax  shonld  be  lifted  from  the 
pools,  and  u])o]i  tliis  ojicralion  too  much  care  cannot  be  bestowed,  as 
the  nse  of  iiniilcinents.  as  hooks  or  pitclifork,  only  serve  to  injure  the  fiber. 
The  wci gills  are  removed.  an<l  the  straw  or  sods  tahen  to  the  maniue- 
pit,  as  in  their  water-soaked  condition  they  contain  valuable  elements 
needed  apiin  in  the  soil.  The  bundles  should  be  taken  ont  of  the  water 
by  hand,  two  or  more  jm  i^ons  assisting  in  the  operation.  They  shoiild 
then  be  set  up  upon  their  but r  ends  in  the  Held  to  allow^  the  water  to  drain 
olf  gradually,  it  is  ready  to  spread  in  twenty-four  hours  after  taking 
out,  though  r.iin  v.ill  reMrtl  il  to  thirty-six  hours. 

The  next  ])i'on  ss  is  the  s])reading  or  grassinj^r,  by  which  t^Q  fiber  is 
j.'leun^ed  and  i:iipro\e<l  in  color.  A  newly-mown  grass-lield  will  answer 
for  this  purpose,  and  the  flax  is  evenly  and  thinly  spread  over  the  field. 
The  Ihix  shouhl  he  tiirned  once  or  twice,  by  means  of  poles  S  or  9  feet 
long,  to  iissurc  unii'ormity  of  coh)r,  and  the  grassing  is  liuishcd  in  three 
or  four  days.  Tlsoroughly  dried  liber  sei)arates  from  the  \voody  nu^tter, 
contracting  slightly,  ji-td  vvhen  this  is  noted  it  is  time  to  lift;  or  a  few 
handsful  may  be  tested  with  the  seutehing-machine.  When  lifted  ti^ln 
sheaves,  pack  under  (over,  and  the  flax  is  ready  for  scutching,  or  can 
be  kept  for  years,  if  sd  desired.  This  account,  condensed  from  a  prize 
essay  by  James  ,^hlcAdam,  jr.,  a  fcjrmer  secretary  to  the  Royail  Spciety 
for  Promotion  and  Improvement  of  the  (Jrowth  of  I'lux  ir^  IreIai;Ld,  wiQ 
give  Ariierieau  cultivators  a  knowledge  of  the  best  practice  with  flax- 
ret  1  i -ig  in  Talan<l,  wiure  (lie  gre^itest  careisbeslowpdiippu  the  operation- 
All  writers  sceiii  to  agree  tliat  the  waters  of  the  river  Lys,  in  Fliuiders, 
are  iiariieiilarly  favorable  to  Ihix-retting.  bleeping  is  there  Ciirncd  pu 
as  a  trade  by  men  who  have  no  other  occupation.  The  CoiU'trai  fli^xis 
all  stee])ed  in  the  river,  large  (luantities  of  flax  being  brpi^gt.t  great  4u: 
lances  for  the  iJuri)ose.  Mr.  Proctor  s  account  of  the  Courtrai  tre^tiaent 
oJ' retting  is  so  concise  1  give  the  quotation  entire: 

The  tl::x  i1'.mI  up  la  small  bKiuMos  i:>  ^dacod  perpeudicuhirly  iu  woo<len  £ri^i\^or 
rr.uc.'i  of  fmui  Lwilvo  lo  lifJu-n  feel  si,naiv.  Karh  crate  is  lauucUcd  into  &e  xiveCi 
ai'.d  SI  raw  and  clrri'i  ^l•.»'M:s  l.'id  npon  it  unlil  it  sinks  Jnst  ononigh  below  the  quifacf 
of  th'"  stream  lo  h  iivf  a  « inr«'n1  boj  h  above  and  brlow  it,  wbicU  carries  away  t|ll  im- 
]tiiritirs,  and  ko^ns  lln'  llbc.r  i-lcaiL  dciin;;  the  v«:i'i^>d  of  inimorsion.  The  averagetime 
rcfinircri  i^:  from  .st^vrn  to  ten  days.  Towards  the  end  of  May  the  average  i^  n^iiQ  toto^ 
days  :  in  Au;;ust,  seven  da>> ;  in  Oetobcr,  twelve  days.  As  soon  a^  the  flax  hw  iNpen 
eullicicutly  ^steex^ed^  the  crates  are  bunlcd  ashore,  and  the  flax  spread  upon  the  giaai to 
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dpy,  preparatory  to  umlorgoinj;  the  process  of  breaking  aud  sciilohing.  The  "  >'<MfiA- 
scufe^-  0.%  Courtrai  is  iisunBy  pcrfurwed  iu  May  or  in  August  and  Septoiwl^r^  afVoi^ 
whicl\  the  fia:^  lueir'chuiUs  of  Brabant  aud  tjLo  north  send  their  ttgeuta  amou^  t^he 
farui<?rj<,  who  purchase  from  houso  to  house,  aud  on  :^  certain  day  attend  the  chief 
t(>T\  11  to  receive  the  "  deliveries,"  when  the  qualities  of  the  crop  and  the  average 
prices  are  ascertained  and  promulgated  for  the  guidauce  of  the  trade. 

The  author  just  quoted  advises  begiuuiug  with  dew-rctting,  to  bo  fol- 
l()^Ycd  with  water  rettiiig  after  the  tanner  has  gaiued  experience.  Thero 
are  st^veral  patented  processes  ot*  retting,  by  which  the  disiiitregation 
and  deconii>osition  are  hastened  by  raising  the  temperature  of  the  water 
artificially,  or  ])y  treating  w^ith  steam.  In  this  limited  rei^ortj  however, 
it  will  be  as  well  to  omit  further  mention  of  theiu. 

HEMP. 

This  being  a  much  coarser  liber  than  flax,  requires  a  good,  strong  soji 
for  its  i)roduction.  Any  good,  rich,  loamy  land  is  adapted  to  this  ci:op, 
as  the  blue-grass  region  of  Kentucky,  the  limestone  p^*airies  of  Mis- 
souri, or  the  fertile  ])lains  of  Illinois.  What  has  been  said  concerning 
the  preparation  of  the  soil  for  flax  will  apply  equally  well  for  this.  crap. 
Fall  plowing  upon  heavy  soils  will  greatly  improve  their  condition,  as 
the  influence  of  tlie  frost  is  beneficial.  The  land  should  be  again  stirred 
in  the  spring,  though  the  last  plowing  should  be  quite  shallow,  that  the 
surface  soil  acted  upon  by  the  frost  may  be  retained.  It  may  be  left  to 
the  sun's  intlueuce  for  a  few  days,  when  it  is  ready  for  the  seed.  One 
bushel  of  s(M?d  is  g(^nerally  sown  to  the  acre  in  Kentucky.  It  is  thought 
that  "  there  is  nothing  gained  by  sowing  more  than  enoughseed,  as  the 
hemp  if  too  thick  w  ill  thin  itself  by  smothering  out  the  smaller  plants, 
and  this  nuist  be  done  at  a  loss  to  vitality.'^  The  best  seed  is  of  a 
bright  gray  color,  and  should  be  well  filled. 

There  will  be  little  trouble  with  weeds  if  the  first  crop  is  well  destroyed 
by  the  spring  plowing,  for  hemp  generally  occui)ies  all  the  ground,  giv- 
ing weeds  but  little  chance  to  intrude.  For  this  reason  hemp  is  regarded 
by  some  agiiculturists  as  an  excellent  clearing  crop  when  introduced 
into  rotation  to  precede  flax.  Hemp  is  diiccious,  bearing  male  and 
female  flowers,  both  of  which  can  be  used  for  fiber,  though  ih,e  m.^.^ 
hemp  ripens  earlier  than  the  female.  In  Europe  it  is  stated  ijiat  hemp 
is  often  grown  in  plats  or  beds  with  paths  between,  that  the  i^i.^e 
and  female  stalks  can  be  pulled  separately.  The  female  plants  do  iiot 
mature  their  seed  until  about  three  weeks  after  blossomiiig  j  they  should 
be  allowed  to  stand  until  the  lower  seeds  begin  to  ripen,  wheu  it  is  time 
for  harvesting. 

Hemp  was  formerly  ])ulled  by  hand,  and  is  now  to  a  cei'taiu  extent  iu 
European  countries.  It  is  now  harvested  by  cutting  the  plants  off  at  or 
near  tlie  ground  by  means  of  a  heavy  knife  or  iim)lemcnt  made  specially 
for  the  purpose.  This  implement  is  crooked  upon  tl^e  €dge,  and  is  bent 
toward  thi^  shaft  of  the  handle,  so  that  by  a  rapid  stroio  the  e.talks  are 
severed,    ^fachiiiery  is  sometimes  used  w^hen  tho  stalks  are  small. 

in  cutting,  the  stalks  must  be  laid  in  rows^  eveu  J^t  the  butts,  and 
should  be  allowed  to  lie  for  a  few  davs,  a  week  at  the  farthest,  to  dry. 
When  the  crop  has  becrome  sufticiently  driod  the  stalks  may  be  put  up 
iu  bundles— the  remainder  of  the  leaves  will  for  the  most  part  drop  offh- 
and the  bumUe ;  should  be  set  ux)  in  shocVs  to  dry  thoroughly  ueforo 
stackin?;-.  *'  If  tiie  hemp  is  to  be  water-retted  the  drying  is  unnecessary, 
and  some  authoriiies  think  that  better  results  are  obtained  when  the 
hemp  is  retted  immediately  after  harvesting.  It  is  said  that  hemp 
steeped  greeu  will  ?:equire  only  four  days,  but  if  allowed  to  dry  ei|flit 
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days  will  be  required  to  steep  it  in  water."  Lat<?-cut  hemp  is  frequently 
put  into  shocks  after  spr-'jidiii^  without  hoing  bouiHl  up,  a  simple  band 
keepiuix  the  slioek  stindiu^,  lUnding  into  sheaves,  however,  atler cur- 
ing, and  plfuiin.i*'  in  rouinl  st.icks  or  ricks  until  spi-eading-time,  is  the  best 
])ractiee.  ^ranufacturers  prefer  a  water-retted  hem]),  and  the  jS'avy  rega- 
lations  are  said  to  ('all  for  it;  the  [)riee,  however,  for  cordage  hemp  has 
hardly  warranted  the  (expenditure  of  tlie  extra  labor  required,  and  our 
farmers,  as  a  f;eneral  rul«^,  dew-ret  their  hemp.  With  the  demand  forsniii- 
ning-hemps  at  belter  priees  there  will  be  a  call  for  water-retted  filw. 
Farmers  are  not  only  unwilling  to  take  the  trouble,  but  few  have  the 
necessary  skill  or  ai);)lianees.  Ketting  by  water  has  been  carrie*!  on  in 
a  small  way  in  Illinois;  and  it  is  said  that  TTenry  Clay  intnxliK^ed the 
practice  into  KiMitncky,  but  it  was  not  followed  for  reasons  given  abovft 

Mr.  Proctor  says  that  the  best  time  for  sprea<ling  hemp  for  deir-ret- 
ting  is  in  November  oi*  1  )e<'ember,  but  it  is  well  to  begin  sx>readiiig sooner 
if  there  is  a  large  crop,  that  the  labor  of  breaking  may  be  cominenced 
earlier.  Hemp  retted  in  winter  is  of  a  brighter  color  tiian  tliat  spread 
in  Octx)ber.  It  is  usually  stacked  and  spread  upon  the  same  groond 
u])on  which  it  is  gir)wn,  and  when  sufliciently  retted,  as  can  bo  deter- 
mined by  bieaking  out  a  little,  it  is  again  put  into  shocks.  If  the  hemp 
be  dry  the  shocks  should  be  tied  around  the  top  tightly  with  a  band  of 
hemp  to  kec])  out  the  rain.  The  shocks  are  nuwle  firm  by  tying  with* 
band  the  tirst  armful  or  two,  raising  it  up  and  bejiting  it  well  against 
the  ground.  The  lemainder  of  the  hemp  is  set  n])  around  this  central 
support.  By  llaring  at  the  bottom  and  tying  well  a  firm  shock  can  be 
made  that  will  stand  firmly  without  danger  of  being  blown  over  by  the 
wind. 

The  slat  hand-brake  is  used  in  Kentucky,  the  machines  being  carried 
around  the  lield  to  avoid  the  removal  of  the  hemp  straw. 

RAMIE. 

The  question  of  ramie  cultivation,  wiiich  attracted  so  much  attention 
in  the  South  some  years  ago,  is  not  by  any  meiins  a  dead  issue,  or  tin 
abandoned  <'xporiment.  The  results  obtained  at  that  time  proved  that 
the  plant  ^vas  succ(^sslully  introduced  into  the  country',  though  itssno* 
cessful  ju-oduction — as  ftir  as  making  its  cultivation  an  industry  wascon- 
cerued — fell  short  of  tlu^  n)ark.  The  cultivation  of  ramie  has  been 
carried  on  in  late  years — in  a  small  way,  it  is  true — in  Xew  Jersey,  mi- 
der  the  direction  of  Kmil  Lefranc,  the  veteran  niinie  cnlturist  of  Lou- 
isiana, with  a  fair  measure  of  success. 

Mr.  Lrfranc  writ(^s  me  that  winter  is  not  so  great  an  obstacle  as  it  is 
thought  to  be.  Covering  the  ])lants  saved  them  well  enough  hist  year, 
and  as  it  gives  three  (!ro])s  a  year  in  its  Northern  home  there  is  almost 
the  sanu»  <'hance  of  profit  here  as  in  the  South  with  more  cuttings.  Five 
crops  have  been  cut  in  Louisiana  the  same  year. 

A  number  of  gentlemen  in  the  vicinity  of  Xewark  and  Philadelphia 
have  grown  ramie  during  the  previous  year,  and  I  am  informed  that 
parties  in  Maryland  ])ro]>o«e  to  go  into  its  cultivation  quite  extensively. 

Mr.  Dennis,  of  Newark,  has  i)urchas<»d  land  in  Virginia,  which  he  ex- 
pects to  <levote  to  rami(»  cultivation,  and  now  that  the  New  Jersey  legis- 
lature has  ])assed  a  bounty  bill  encouraging  its  ])ro<luction  in  the  State 
wc  may  look  for  otluis  embarking  in  it  for  profit.  Another  encourage- 
mint  is  the  rrccnt  in\-ention  of  a  ramie  machine,  des(*nbed  upon  an- 
otiicr  ])a;^'e,  whii-h  (h^v^  its  wm'k  most  effectively,  and  iximoves  one  of 
the  ;;it'at<'st  obsr;irh  s  to  surct'ssful  rasuic  production. 

The  ramie  pi  nil.  Hin'/imrrin  f('tfn(:i.s,sh}ia^  was  tirst  in trothioed  into  this 
eouiii.iy  in  is.-j."),  from  the  botanical  gardens  of  Jamaica,  and  cultivated 
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in  the  United  States  Botanical  Grarden,  and  snbsequently  in  the  experi- 
mental garden  of  the  Department  of  Agriculture.  (See  amiual  reporij 
of  this  dei)artiuent  for  the  year  1867,  page  220.) 

In  the  repoit  of  tlie  department  for  1873,  Mr.  Lefrano  states  that  it 
wa«  introducetl  from  Mexico  in  1867.  The  writer  says  "to  two  persons 
is  due  tni^  cre<lit  of  its  introduction  into  the  United  States,  viz.,  Monsieur 
Ernest  Godeau,  in  that  year  consul  of  France  in  New  Orleans,  and  Be- 
nito lloezl,  a  Bohemian  botanist,  once  a  resident  of  Santa  Gompana  in 
Mexico.'' 

In  this  year  it  was  given  a  fair  tost  and  abundantly  proved  its  adapta- 
bility to  the  new  soil  and  conditions,  as  many  specimens  now  in  fhe 
mnseum  of  the  department  will  testify.  Through  the  intelligent  efforts 
of  Mr.  Lofrane  and  ethers  interested  in  promoting  this  industry,  prac- 
tical direction  was  given  to  the  experiment,  and  the  question  of  manu- 
facture, or  rather  of  preparation,  as  well  as  production,  fully  considered. 

In  tlie  annual  rei)ort  for  1873  (quoted  above),  published  just  six  years 
after  the  reintroduction  of  the  plant,  there  is  a  full  and  comprehen- 
sive article  gi>  ing  the  results  of  the  oxperiment,  after  the  first  fever  of 
enthusiasm  hail  subsided.  In  this  it  is  shown  that  the  plant  had  held 
its  own  during  that  time,  even  propagating  in  rich  alluvial  soils  without 
cultivation.  It  was  also  grown  from  the  seed,  notwithstanding  the  im- 
jn-ession  that  it  could  only  be  grown  from  cuttings.  See  article  in  Report 
Agi'icuUure  1870,  ])age  170,  from  which  the  following  extract  is  taken: 

The  ramie  plant,  or  China  sjrasa  of  commerce,  cultivated  in  many  parts  of  the  South 
from  seeds  funiislied  originally  from  this  department,  is  found  well  adapted  to  that 
portion  of  the  ccmntry,  and  when  it  can  be  utilized  chea])ly  it  mil  become  a  staple 
crop.  •  *  *  In  Goliad.  Tex.,  it  grows  well  both  from  seed  and  roots;  and  in  An*- 
tin  the  staple  is  reported  long,  fiber  exceUent,  white  and  silky. 

Eeferonce  is  also  made  to  other  localities  where  grown. 

Of  perennial  growth,  the  stems  die  in  winter,  bnt  new  growths  shoot 
np  in  the  spring,  producing  strong  vigorous  stalks  in  so  short  a  time 
that  it  is  an  easy  matter  to  secure  four  crops  a  year,  and  the  plants  are 
better  for  the  cutting.  A  specimen  in  the  museum,  some  4  feet  long, 
or  more,  with  tJie  fiber  disintegrated  for  half  its  length,  was  from  the 
fifth  cutting  in  the  same  season  in  Louisiana.  Thus  it  is  proved  that 
successful  cultivation  is  possible,  though  "  destructive  overflows,  and 
tlnally  the  dis(».overy  of  the  fact  that  water  was  too  near  the  surface  of 
the  soil  for  such  deep-rooting  plants,  caused  the  suspension  of  the  enter- 
prise in  that  section,  which,  moreover,  has  become,  from  social  and  polit- 
ical turbulence,  very  unpropitious  for  any  new  industry.''  Believed  to 
be  a  semi  tropical  plant,  it  was  not  until  the  Depaitment  of  Agriculture 
grew  it  in  thecipen  air  in  the  centennial  grounds  that  the  idea  of  adapta- 
tion to  a  northern  climate  was  suggested.  Here  was  the  commence- 
ment of  the  more  northerly  ex])eriment  with  the  plant,  though  it  was 
already  known  that  in  the  colder  regions  of  Northern  China  the  roots 
are  dug  up  and  kept  through  the  winter  in  cellars  for  replanting  in  the 
spring,  like  potatoes. 

Jnd.ue  W'.uts,  then  Commissioner  of  Agriculture,  resolved  to  proceed 
with  the  exi)erinient;  Mr.  Lefranc  was  commissioned  to  conduct  it,  and 
the  (irst  Jerse;^  I'hmtation,  at  Camden,  was  started  with  roots  from  the 
"  Cenrennial  iKit<:h,''  and  those  saved  from  inundation  in  Louisiana.  Re- 
garding the  success  of  the  experiment,  I  give  Mr.  Lef nine's  own  words:* 

I  was  snrpriMed  that  the  c^rowth  tn rued  on t  superior  to  any  growth  in  the  South, 
an<^  •^taridiu:^  all  winter  without  the  least  damage,  sprouted  abundantly  in  the  foUow- 

■ " ■        ■ '      — ^——1 ^ 

*  Fii8t  New  Jersey  report  of  labor  and  induitriet. 
38  AG 
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ing  BpHr.r;  as  ;f  :<  wrrc  in  iff.  «j';n>;onial  sphoro.  Tliis  prolific  and  vi^jorons  growth  in- 
croucited  in  Ir.xi:'".:  :^".'  :ii;cl  ii;.iriiH'i-  ofeJii'iis  all  liie  sniuuior,  e&»pt!(riaUy  after  r4Kh  cc(- 
tin;^.  *  •  A  1::' ^r  i[n:iLiT:;m  ol"  iisisi*  luls.  J';:;'n|)I';i'<i,  nml  siliclous  c1t?moutd  in  tlH 
Bkiil,  a^i'l  <•■<;.::-'■.;  :\\id  mivW.i'.W  aciil  iu  tij»-  :iir.  ji'vdimt  for  tho  aiipcrioritv  of  Xe\f  Jrt^ 
Bey  over  :»:'.»•■  ■  .-•■:  iIon^  i-uartlii':^  tli-".  i»l.'iiit,  vl:i'-li.  nuliko  oorfon,  has  all  its^'ahiQis 
thV  l>a:'k.  li»  0.  i)-:::  .fii'l  iiritip.  ?J:i:::io  d<  rivr.:  i!.s  ]»vintrip:tl  foinl  frnTu  rlw  air.  Tbit 
ezpliiins  ill  >  jMi^silM:-: » ft  jr.-*  liii.K'  .".Miuifii  (.-Uinj^s  amt  oxtraordiuary  abuiidanoe 
'n'iihoul  r\!:;iiis:!:ii;  ;!.■•  .':..'.i  tj1;'v»!  ii.:i!i  ir\\  iMhrv  jjlant.  Three  crops  of  tour  audti^ 
feet  ea<-li  ::;■'■ « ■.  :-.:u.'  s*; w  p  .-.yW  i-..  (.>i-:»ii>;  :■,  ii!u:ri!!t*  livst  season  hiia  formed  tbe stand. 
Beiiij;  pI■^■^:  .  :  '.;  nviir..'  i  ili  'i>  i"r)si  ).y  a  viilvU  <'o;vin'.;  of  le.ivoM,  hay,  oj  straw  miied 
with  ^••'I»;•  s;:Jii"  iir:i::::r  •,  ;li;-  si.'ini  wil!  \:[<\  i:i<['.-r'«iii-ly  !Ui«l  coustiMiti?  a  ])cmiaDeit 
infiiJK*.  'I'l-:-  i-avi.S'tt  Tin'  "Mia?  i  ii-i'if  v.iii  r.r  v^rry  v,\-il  fur  tAial;  covcriiij;  and  nianm^ 
inj5^  win'ti  <!.l''i',  -i':.'.  \:  a  I'  t  •:i«'iiiMr.(.i<:r.4  <<:"  «'.•  IjI,  sa<l  iiii'v  ^«'ncrattj — espcciall| 
raixiir.  li-avf.- -■■.'  «:.'."".ii^i  •.■.■.■'.■;:i:-  o;"  !t:!:!i:M;il::,  v. Ma  is  iL  r^,)od  fertilizer.  Tho  esihii- 
Diriirs  r.^Ti  r.i'l  ii^  ^.^  ■■■'.  .  :.:■'•;  ^i  •ji'l::;.::y  A-jnidy  :'..;!,  eucii  lis  is  found  all  overWflit 
JersLV.-. 

Thee\;k''iiiir'-ii*'  '  :  ■ !« ^ ;  Miul  >ii  ITjiddiJUilelil  ari^l  Xowark  byannm' 
ber ol' p'litii  Ji!'*  I  •;;('.'..  ;<'vl  i?:  i.f.iiie  •rir'.ire.  As  to  yield,  where tk 
stuixl  is  i'::Ily  t  suhiis';' -I,  it  is  su.iod  tiMr  throe  crops  of  s  talks,  4  J  feet 
in  lentil!,  ^^;il  .ai^'*  v"^  tn'.s  o-l"  dric;!  siriiis  (IikI  1  ton  of  elcuDed  fiberper 
aero,  or  iAv^wi  f^A  y-  r  v..  •'.  'IVii  <i.;lljirs  i:  Inn  is  the  niost  recent  flgare 
given  a^  llu'  i -^mIi!;*  vjiiin-  «.rtlM'  (iii;\l  s*:ili;s  Ininuled. 

As  t]}:*  ;i'[f'.i!.  •■r;i^^  <:  :r::i;;i:<'iji  i*:,r  ISTiJ  niay  vot  be  available  to 
many  i*.  .i^-ti.;  Oi  A^'.-y-  ];;:'<,  1  v.  iii  •^Im*  a  i*net' extract  from  tbe  ramie 
article  \'^  v.iiiji:  ■.■•f^r.n'i.-.'t' !:.■■■  Iv.viJ  r:l;n^^  tif'-^cribiri*;^  the  luotle  of  cult- 
ures iM.'i  -i!-  II.  'Mv.'V  iii  u-.i-i.  ':  si:!T;(Ls  arc  (il-r:t:iied.  "At  the  time  it  wis 
irrih*."  I  ■•:■.''*  <"j'i:-"i:  ■Vii..:  (=u!::iru:«l  to  Lo^v.viana.     It  is  as  foUows: 

First.  VV.               ■  ;,  ,:  ■         '.:.■;..:.;:  <    ;■  f-i  -.  rilCvatii^n,  ^UoIutmI  must  be  siifRcienily 

ekvaini  ;i«  ■■  .  :  ■'  ' ":  .  v'f  ::■;  tl  .';;:■■•.■,.  bi'caiise  the  r(K>ts  Will  not  live  kmg 
in  a  N*:-;.  .;.  m  •  i  ■  '. 

SrM-.'!!:;:-"    •;■).    :     ;  :  :       ;    .'■.;*    ■■■l:.  ll:/ ;,  ri-iil  t  ■•  i>l  n«»  t!:o  saridj  allavia  of 

I^iM'isia:....     "'.::  ."  ■     ■  ,  :=■«  ■  i  .■  ■  s  i:"»    -.'ii  m  lands  m  iPrsy  rpspcrL-j. 

1  i;ini,\.  .'•'•{]>■.  >.'  ■!:  ■:'';:;, i.iy  I'l  .'ii  '1.  of  «\'i(is.  plowed  twice  io  the  depth 

of  t?i;^;ii   '  .  t-  :^  ii;--  ;   :-  ■'»'  *,  l'i:i»v.i  i1   r:s  i:':'fli  as  a  thorouiiTli  pulvcrizinj;;  re* 

(.uiri'r',  .;:i'i  i.m  ■\-:\'  .:i.-.'i!  l:y  =''■'.  ij'.'i  .alii  Ii'iv3  of  ditches.     V.'ater  niiut  not  be 

■J  ijr.  la  (i  I..'::;-  ;.'.••.;.■..:.:...!.  [J :=  ri. i'.;,'  V';.,«'i:-..  s  oa«y  and  promisiug.  December. 
Jauaary.  :■:•'.  !'  '  .  i;".'.- aiv  .'.:'  :■  4'  :.!'.!m!1:t  '.a  wl-icii  lo  plant.  Houti*,  ratooDS,  aira 
roii!  •<]  ia-  ,  --i  :■■«•  tin.  "i-  y  a"  ;.  1:.-  ^^t-  :.---.l.  1 ;»»  \  iiro  ixr;u'ially  four  or  live  inched  loD.?, 
can-i"ij'i>  ;•;■..  III).  '..•■■•.'.  r:<f:'  i..r  -.iidliii  ".'-."it.  Tin'  dasty  Kvi  d  pnxluced  by  the 
raniio  -.'.;"i<s  In  f'i».  T.  ■"  ■  ;.:■  ■■(*  s  v  :i,  hr.i  \;  [j  so  <1.  lii'ato  ai:il  rcqniri'S  ko  sine  h  care 
diiriT<-^  tic  \n    ••'.  '■■'  !    •.     -r.ari'-!   ;.:'il  :^»  •\']\  ;':ai  ii  sirldoTii  siicrttrds  in  Open  land. 

r  i!iT(»v.  * ;';  o:- '  i-.  !n  v /-f  p  a.:>l  .•  f  i'..  apa'f  aw  ojhsmsI  with  the  plow.  The  rooti 
aTo  laitl  '.a  ,f  li^^i-  '  in  ■  l."  iniil:!;-',  i;V>Jo  ia  ••in-i'r««v.i.iii  if  a  tliick  Htand  of  crop  i^  de* 
fciiiMl.  In;»  jii;ii .  .'.  a-  i:.fv    .:''•-  i:' ;;;.  :'m-,  v  i-.-'iaji:' J  i  iTi  1.*  tin*  o'ujiiit  in  viow, 

Till'  {'iir.t  ,,.i-  :  ■  .vill  :i'.  .;'«  '.\:y.  ■-  ic.:  ,  .■  r  ariv.  !.:■[  w-ii  save  the  labor  of  often  fill- 
Iti'j  till   hri'i-i   ;.;•  ;:i::;a  .'.;:  I  t:i.     Ti."  ^  :  .lail   lv.o>\t^  v  ill  snp.ro  three- fonrt.hs  of  tbftt 


iir:«»aii:   <!   '■■■■i-:,   '-a!    ^'il!   M''r.fi';t    t!..-  ol-'.irj;' i'-ii  m"  i:.ailijilyiiig  by   liiyers.     B«iug 
)'::r»jl  ill  :■■  I    ttii    .i-.v  ^!;»;i!v  i.r  at    in:-  ;-,a'  ;,  ih{>   ii^  »;s  aif  ^-aivfulTy  covij'rcd  with  lbs 
loi'.     i'li'vc! i."  ■•!  .    ■•■'■  a?--  ij.ii'iMr  sp.JM'l  «ivri'  :!;.•  n.n'.i^  iiisiiiv  an  carlv  and  luxuri- 
an:  v:i<'.".  ;ii  in  r'.-     i.\i\".     '.'.I;;  a   tlw -.Ir";  ts  ^iv.v.-.-  nvfaiut  <i  «  foot  in  htight  tboy  tTB 
!ii!!  'M  ii'»  '■..  '■■■      .:  I-  ■  ■•■.  .li!':  ?,\\  r:[\rr  i»];;'.:r.  tli.i:  rcyiii-o  j;o<.d  footing  a  ad  pTO- 

te<'i'»u  i;..':i  ■;:•  .: :  :.!.•;.!  ..KM  oi"  hia'^?!:.;'"  .vaK  r.  Tilt!  in;orvuls  hciweeutbe 
l-O'A  .1  l:<i:  -r'-Mi-.  ;\  I-  l!:i«  ;.!lli!;:  !:jw  'j\.«»  .■  «!  aiii";.^  iiiliuciiro,  which  cau  be  KD' 
dvi'-d  N". i!  ■■..-:  =  :  j".\.  •  I'Ti't  '  -ii:  :  a,  r  .  ■.,  tV  ai  {L!.>i;Liii.-e  to  (li.sTanec,  say  15 feet. 
\inrn  .;.'.;•  i  .;■  :•:••;..'  v  •  li''-*- t-ji-ir  r  [.,.  ,j,i;..]-,.  Tin-  8t4-!ii««  arc  tlit^n  ahnndoiir, 
1^::'.  <;  :;:.,!:•  ::l  riil-  ':;  :  i  ■".  i  ii-^>"  i"  aJiTiii.;  is  ^In'ii  ii!«i  o-sary,  inasmuch  as  il 
rvl•.^\■:^,.■  •.  •  '  ■   r-a'  '•  '  ■         ■/ii;;  .w' '  ;.■   ssall.-:.     "J'!.*.-  jaTiod  at  which  the  pi  ftnii* 

1  i;;:-    Un    .:..:.■.■."!;!  !  ■.  < .  V.  1 . ,  >ll    ill:'...0     Jli    1  ln>    f .  M 1 1     Of  lb©    SlmiS.       At  thai 

•  ■.'"'\  -    ■-'•  ■■'   ■     ;   !..» I  .M:.  ;  if!.:-   :*   i-iio  ami   a'iiiiid:Mit   tilameiit.    The 

■ir.-.t  -  .;it  ■  =  ■;  ::•  -  ..;  v  ■:.■■■■■  ,-  •■■    ^rrtm',.  ..;"  ■.;:.•  iiTi-jilariiy  and  spanieness of tb« 

/i.»'.\;^:  "  .'  ■■■■  •'.:  1  .  "^  t--. :...., I  ;.i).i  ::i:!-'!!r.  il  v.wY  tlie  c^tnlibb's  the  ensuin*^ cut- 
:iM-/-* '■ -.1  1  •  :  r  -'.r.f.  V'-..  ::.  i.:'i. :.•.■;  ' liv  UfM iinist  bij  Uc'pt  cleftr of grass^ujitil 
I'.-  ::.'.i.;  ■•     s::  :,.  ..-.;..-.   .ii.\i!!  \\.c  paia^iies  by  ils  uhade..     That  ucceoaij 

d-  i.r.xi'.  •'■■:. i  ■■  :•.  <■  :  -:.;''M<- ni.,..  j:  -vj  !a\ii;rpi-,K.<.ss.  This  rougists  inbwid- 
i:.;.-.  viu.  a,  r-lr  ..\A  ; .-  ;..o;!-  I.  he -a./,  a:-  jjlaiul,  ihc  highest  Switches,  and  uicov- 
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erin^  tiicm  witli  eartli  np  to  tho  under  tip^  'which  must  not  be  smothered.  One  of 
the  cantos  of  the  ]ier(Miiiit.v  and  of  the  vigor  of  the  plant  is  the  nourishineut  it  draws 
from  tho  njjeiicies  of  tin'  atinosphrre.  Consequently  the  leaves  of  tho  layers  should 
never  >«*  biried  uinl^r  j;round.  When  properly  perfonned,  layiupf  is  very  profitable; 
it  creates  au  ahun«la!ice  of  new  roots,  and  hlls  up  rapidly  the  voids  of  the  stand. 
Afti  r  two  yenrs  the  plaur.s  may  be  so  thick  as  to  spread  out  in  the  rows.    Then  the 

?ilow  or  the  .sUibble-cuLler  has  to  chop  in  a  line,  on  one  side,  the  projecting  ratoons. 
f  well  executed,  this  oj)eration  leads  to  notable  advantages.  It  extracts  roots  or 
firactional  plants  suitable  for  the  extension  of  the  cultivation  elsewhere;  it  maintains, 
as  a  pruning,  a  vitj:orou&  life,  and  duvelopes  a  luxuriant  growth  in  the  stand.  If 
always  applied  on  the  Buuie  side  of  the  row,  this  sort  of  stubble  cutting  haa  the  re- 
markable ad vantiij^e  (if  removing  gradually  the  growth  toward  the  unoccupied  land  in 
the  intervals,  and  of  [lUshing  it  iuto  a  new  position  without  distm*bance. 

That  slow  rotation  preserves  tho  soil  from  rapid  exhaustion,  and  the  ramie  from 
decay,  through  the  accumulation  of  roots  under  ground.  Of  course  this  lateral  plow- 
ing will  not  prevent  the  opposite  row  from  receiving  the  benefit  of  hoeing  after  each 
crop.  Ex])eriuieuts  njadc  in  Louisiana  have  demonstrated  the  eflioiency  of  that 
method,  to  which  are  due  the  preservation  and  projiagation  of  tho  plant  in  that  State, 
while  it  has  been  destroyed  in  other  sections  for  want  of  similar  care. 

This  will  Berve  as  au  outline  of  instructions  for  those  who  contemplate 
making  nn  attempt  at  cultivation,  though,  of  course,  the  practice  of  two 
sections  of  country  as  remote  fuom  each  other  as  Louisiana  and  New; 
Jersey,  or  even  Maryland,  must  differ  to  a  certain  degree.  If  further 
instruction  is  needed — although  I  have  no  autliority  for  making  the 
statement — 1  am  quite  sure  that  Mr.  Lefraiic  will  be  pleased  to  give 
special  iuformation  to  any  who  ma^'  apply  to  him  that  desire  to  go  into 
ramie  culture,  whether  for  experiment  or  profit. 

In  addition  to  Mr.  Lefranc's  statements,  the  following  letters,  which 

have  been  received  since  they  were  made,ofter  additional  evidence  that 

several  crops  of  stalks  cannot  only  be  produced,  but  that  seed  may  be 

matiu'ed.    Tliey  are  as  follows : 

PmLADELPHiA,  March  18, 1860. 

Dear  Sir  :  Yours  of  the  11th  instant  was  duly  at  hand.  I  planted  some  ramie-roots 
on  my  place  at  lladdonfield,  N.  J.  Tho  roots  started  in  a  short  tiue^  and  I  think  each 
propagated  UK)  from  1.  Tliey  gave  several  cuts  of  stalks  in  one  season,  which  Mr. 
Lefranc  took  and  treated  in  Lis  own  way.  My  opinion  is  that,  so  far  as  cultivation 
is  concerned,  th(Me  is  no  doubt  about  its  success. 
Youth,  tiuly, 

Charlks  K.  i)o!)GK,  Esq.  WM.  MANN. 

New  Jersicy  State  Agricultural  Society, 

Secretary'»  Office,  Newark,  March  13,  1880. 

Dear  Sir. :  In  reply  t<-»  ynnrs  of  the  12th  instant,  I  would  state  that  my  experience 
in  the  j;ro\vih  (f  lami^'  i>  limited  to  trials  fnrni  the  seed  only,  and  that  or  one  season. 
I  sprouted  uiy  seed  in  the  conservattiry.  In  May  I  planted  in  the  opeuf^und  in  both 
strong  and  w.-nk  s(v;]s  ;  all  tli<'  plants  gt\.\e  me  matured  seed  the  last  of  September,  the 
stronixer  soils  fiivf)'.in-^  Hk*  ^rrowth  and  earlier  maturity.  I  doubt  the  success  in  this 
latitude  in  obtaining  aotd  from  plants,  but  should  cuttings  favorjaoiQ  than  growth 
from  seed,  the  seasouH  nii;;lit  ;;ivo  a  satibfactory  yield. 
Yours,  very  res])ect fully, 

Charles  R.  Dodge,  Esq.  *  WM.  H.  FORCE. 

The  ffw  replies  to  the  circular  received  upon  the  subject  indicate  that 
tho  Vc^Jjio  njid  use  of  the  fiber  is  little  understood  by  manufacturers. 
The  follow  in -r  brief  extracts  \vill  serve  as  illuti-astions : 

[IGIJ  Having  ct.  a  8.;Tn])l(>s  of  it  do  not  consider  it  suitable  for  general  cordace, 
o\vin^  to  sroiiM.--^  of  tlic*  ilhcr.  The  ordiujirv  rope  machinery  would  not  answer  for 
its  rnar.ula*  turr,  Int  it  would  havt^  to  be  handled  tho  same  as  cotton. 

[r>'J]  1  havr  lijul  i^i'MH'  of  the  veptable  tibei-K,  China  gruss,  Ac,  but  the  expense  in 
rediicinu;  tin  i;i  t«>  il:;if  <l(\|iji'e  of  tiol'tuess  essential  to  perfect  axnnuing  practicaUy  ex- 
clu<!es  tlicni  ii-  nx  ;;il  ('(uuiictiiiou  with  tiax  and  hemp. 

[  :0]  I  l;i\  t^l':  r  is  ilie  stro!:p'.st  and  most  valuable. 

I  7*J  j  \Vn  iiiNc  iiii'l  ^'itu]>ks  of  ramie  in  its  raw  state^  but  not  ma^o  into  yam.  Our 
oi>Li:iou  wa  >  iIkil  it  \vould  make  very  nice  lines  if  properly  apuu* 
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The  inventoi'  of  the  yucca  inai^liiiie  thus  writes: 

I  cultivated  it  [ramie]  about  three  yearn  niwl  fouml  no  difficnltv  in  its  oultiTatlcB, 
and  in  s^'nunitiiij::  tbo  woody  matter  and  pulp  from  tlielmrk,  with  the  yucca  inaGhint, 
bill  could  not  extract  tho  ^lutinoun  matter  from  the  bark  without  the  uae  of  cheiuic* 
als,  which  inailo  the  fiber  uuproiitable. 

As  tlie  cultivation  and  prei^aration  of  the  fiber  arp.  two  distinct  things. 
11  is  sn;]:jrest4^tl  tliat  the  iiuiustry  be  divided  into  produeinfy  and  manu- 
facturing. C(ii>ital  should  tiirnish  the  cleaning  mills  at  convenient  ]K)ints, 
establishing  a  fair  rale  of  remuneration  for  the  i*aw  product  in  bulk,  as 
is  i)rdetice<i  i-i  Loui^^iana  by  the  sugar-cane  factories,  iuid  the  tarmer 
should  be  encouraged  to  grow  the  plants. 

This  leads  to  a  further  consideration  of  the  subject,  the  question  of 
machinery  for  extracting  and  cleaning  the  filler  to  fit  it  for  the  manu- 
facturer. As  has  been  shown,  ramie  cah  be  produced  in  any  quantity, 
tlie  only  drawback  to  its  bcconung  an  iui]>ortant  industry  having  been 
the  lack  of  an  economical  means  of  separatiiig  the  fiber  aft^^r  it  has  been 
grown.  This  same  drawback  exists  in  India,  where  the  government 
has  encouraged  the  cultivation  of  the  plant,  and  in  1869  ofi'ere<l  prizes 
a.mounting  to  835,000  for  clean  in  g-msfchinery  that  should  come  up  to 
ertain  reijuirements.  There  is  no  reconl  that  such  machinery*  has  not 
been  invented,  although  much  has  been  done  in  this  direction  that  may 
ultimately  lead  to  success  even  in  our  own  country. 

The  description  of  a  machine  invented  by  Mr.  Lefi'anc  will  be  found 
in  the  annual  ix-port  of  this  department  for  1873.  That  this  piece  of 
nx-chanism  did  not  fullill  the  requirements  of  a  perfect  ramie  machine 
is  evident  from  the  fact  that  the  invention  has  practically  been  aban- 
doned, and  the  inventor's  efforts  turned  in  another  direction,  and  I  am 
given  to  under.Ntand  with  good  success,  as  may  be  glexined  from  the  fol- 
lowing extract  iVoiii  ;i  letter  recently  received  from  Mr.  Lofninc: 

]  h:ivo  i<.  uic-chnuioa!  aud  chemical  a])|'.aratnH  trnnHforming  it  [ramie]  satiefactorilv 
iiitn  a  coinint'T-ti:)!  )»r(idiict,  and  am  rca<ly  to  buy  the  plaut  at  $10  per  ton  in  the  stalk 
tt»  start  a  Cf  utiai  fjn't»)ry.  It  is  in  view  of  opeiiinjr  a  sure  market  for  the  pnnluct  that 
I  am  so  anxious  to  hnve  it.  h])ud  here.  Exports  would  m)t  ])ay  sufficiently,  and  out  of 
this  country  ih<^ieis  no  inducing  outlet.  Covering  the  phiut  save-fl  it  well  enough 
last  year,  aud  a?  ii  gives  three  crops  of  over  four  feet  there  is  almost  as  much  chance 
of  prf)fit  \uvt'.  as  in  the  South  with  four  crops.  The  machine  and  process  I  use  for  ex- 
tractiuii  iIjo  librr  were  intended  for  the  India  com]M'tiliou  prize,  hut  we  found  that 
tswr.h  an  umleitakin":  wouhl  cost  too  U)uch.  Besides  (liiH  oLjeclionable  }>oint, he 
a^iaudonnient  of  the  invention  to  the  Indian  countries  ojakes  it  almost  a  pablic  prop- 
rrty.     This  is  the  reason  wliy  the  process  i&  not  made  public. 

As  we  have  made  reference  to  a  new  ramie  machine,  it  may  be  well  to 
state  here  that  it  is  the  invention  of  Mr.  A.  Angell,  of  Newark,  N.  J.,  and 
that  it  is  considered  successful.  The  machine  is  fully  desiTibe<l  in  another 
]>orti()n  of  this  rei)ort,  under  the  heatling  of  "  P'iber  machinery."  A 
liuniber  uf  other  ramie  machines  are  mentioned  in  the  list  of  patents 
given  in  the  appendix,  though  nothing  can  be  said  of  their  merits  or 
demerits,  as  I  have  failed  to  learn  anything  cimcerning  them,  thoagh 
iriaking  the  elfort  so  to  do. 

Ramie  manufacture'!  in  this  country  is  one  of  the  problems  that  only 
liiiie  and  pcrsisti^nt  efllort  of  the  fiiends  of  ramie  culture  can  assist  in 
holviuji".  There,  are  most  beautiful  exami»les  of  i>oi>lins,  mozambiques, 
and  MtinT  dress  goods  in  the  museum  of  thisdei»artjnent,  manufactured 
in  Hradiord,  England,  that  for  several  years  attracted  attention  and 
were  popular;  but  fashion  dictated  a  change,  and  it  is  now  stated  that 
the  use  of  the,  fiber  is  restricted  to  upholsteiy  gotnls,  though  there  is  a 
doulu  if  it  is  not  usun>ing  the  place  of  a  more  exi>eusive  filler,  for  whieJi 
it  is  a  proiitable  substitute,    it  bears  a  close  resemblance  to  silk,  and, 
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worked  into  silken  fabrics,  there  are  few  of  the  uninitiated  who  would  be 
able  to  detect  the  fraud.  We  used  to  hear  it  remarked  that  "  it  is  the 
i-amie  tiber  that  makes  silk  dress-goods  crack.'' 

When  mixed  with  worsted — uudpr  its  own  name — ^it  sliows  to  best 
advantage;  indeed,  it  is  claimed  that  the  worsted  machinery  is  the  only 
system  upon  which  it  can  be  successfully  worked.  According  to  the 
^'Textile  Manufacturer,''  experiments  in  combing  recently  made  in  Phila- 
delphia proved  that  the  ordinary  worsted  process  can  treat  it  as  fine,  if 
not  finer  than  mohair,  with  the  advantage  of  being  a  pure  lustrous  white. 
American  i»repared  ramie,  in  comparison  with  the  British — according  to 
the  same  journal — is  more  easily  worked,  the  last-named  being  stiffer, 
more  hairy,  and  less  **  docile"  to  the  twist  than  the  home  product.  A 
brittleness  which  acts  against  it  in  Europe  is  believed  to  come  from  the 
excessive  hackling  of  the  English  method  of  treatment.  It  is  for  pro- 
gressive America  to  take  this  manufacture  in  hand,  and,  with  "Yankee" 
inventive  genius,  make  a  profitable  industry  out  of  it,  alike  for  producer 
and  mani])ulator,  through  the  many  applications  yet  unknown.  In 
Europe,  old  routine  is  the  great  obstacle  in  the  way  of  large  and  com- 
plete development  of  any  new  thing.  "Industries  are  cut  up  by  special- 
ties, for  one  concern  imports  ramie  from  India  and  China;  another 
prepares  it  into  tiber  for  comber;  this  manipulates  it  for  the  spinner, 
and  this  for  the  weaver.  Each  one  makes  it  a  secret  afifair  and  a  rare 
profession,  working  with  closed  doors  against  any  visitors."  The  Ameri- 
can concentrated  method  of  treating  such  things  is  far  more  propitious 
f6r  rapid  progress  and  the  acquirement  of  new  ideas. 

The  exact  status  of  this  industry  in  the  United  States  may  be  most 
easily  presented  to  the  reader  in  a  communication  from  Mr.  Lefranc,  in 
answer  to  questions  submitted  to  him  upon  this  subject.    He  says : 

Ramie,  as  well  as  abutilon,  althea,  and  other  American  fibers,  conld  now  be  turned 
into  commercial  products  sLonld  the  supply  be  made  certain.  Bat  the  spirit  of  en- 
terprise has  not  ^et  taken  that  direction.  Liberal  offers  to  buy  the  plants  have  not 
succeeded  in  creating  the  required  interest.  No  farmers  have  taken  tlie  trouble  to 
gather  the  wild  Djaterial  nor  to  plant  any.  It  wiU  take  time  and  exertion  before  a 
regular  production  can  be  established,  unless  some  powerful  organization  takes  the 
lead  in  starting  cultivation  and  factories. 

A  certain  amount  of  New  Jersey  and  imported  ramie  is  now  on  the  market  and 
offered  to  mauufacturers  in  proper  condition  for  spinning.  It  being  a  new  fiber  for 
them,  and  anticipating  some  loss  of  time  in  studying  its  manipulation  to  make  yams, 
they  are  generally  very  reluctant  to  undertake  it,  and  decline  to  do  it  in  this  busy 
sea.son. 

The  worsted  machinery  being  limited  here,  and  it  being  the  only  system  snitable  for 
ramie  spinning,  the  obstacle  is  more  serious  than  it  appears  at  present.  The  only  at- 
tempt so  far  made  with  the  carding  system,  which  is  most  suitable  for  the  noils,  or  re- 
fuse of  the  combed  long  staple,  was  that  of  a  mixture  of  short  ramie  with  wool  for 
knitting-yarn.  But  from  this  experiment  to  the  point  of  a  regular  adoption  there  is  ft 
space  to  be  crossed  over,  the  test  of  the  knitting  or  weaving  and  the  test  of  time  and 
wear  on  the  goods. 

Such  are  the  difficulties  now  hindering  the  final  stage  of  ramie  as  a  commercial  pro- 
duct. As  to  procliiction  of  the  fiber  there  is  no  more  difficulty;  it  can  be  produced 
mechanically  and  chemically  in  a  satisfactory  manner.  The  whole  point  in  question 
now  is  that  of  inducing  worsted  spinners  to  undertake  the  spinning. 

JUTE. 

It  is  now  about  ten  years  since  the  Department  of  Agriculture  became 
interested  in  the  subject  of  growing  India  jute  upon  American  soil. 
Seed  was  distributed  in  1870,  and  experiments  conducted  in  South  Car- 
olina, Florida,  Georgia,  Louisiana,  and  Texas.  The  result  has  shown 
that  the  plant  can  be  profitably  grown  "wherever  in  the  Southern  States 
there  is  a  hot^  damp  climate  and  a  moist  soil  of  sandy  day  or  alluvial 
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mold.'^  The  yield  was  in  some  cofies  at  the  rate  of  3,500  ponnds  to  tiM 
acre,  some  of  the  .stalks  reaching  a  height  of  15  feet.  Throiighoat  the 
monthly  repoiL  of  the  (kpurtmeiit  for  1871  there  ore  statements, from 
actual  exi)i'rionc.e,  of  i^lantei-s  whiQji  are  worthy  of  perusal.  Pi-ofessor 
AVaterhoiisf  states  that  in  some  instancies  the  fiber  was,  in  the  .jndgrment 
of  ex])i»rt.s,  superior  in  sti*en^th  to  that  of  the  India  liber.  lie  further 
stAilod  that  jute  butrs  can  be  produceil  in  the  Unit<Hl  States  for  3  cento 
per  pound,  and  the  liber  for  8  cents,  hasin^  his  estimates  upon  practical 
experience.  Imi)orted  jute  costs  (for  butts)  3  to  5  cents  per  pound,  and 
the  fiber  8  to  12|  cents. 

The  most  recent  facts  in  repjard  to  the  cnltiration  of  India  jute  in  thii 
country  are  given  in  an  article  by  Professor  Waterhouse  in  the  appendix 

OTUER  FIBROUS  PLANTS. 

The  replies  to  the  circular  contained  little  information  regarding  nevn 
partially  tried  fibers.  Asageneral  nile  m  anufacturers  are  the  last  pffl:8on8 
to  interest  themselves  in  new  fibers,  especially  when  theqnestions  of  their 
cheap  production  and  the  possibility  of  a  supply  are  yet  to  be  settled. 
Even  a  plantof  which  so  much  has  been  written  as  ramie,  appears  tobi 
little  known  or  its  uses  understood.  I  do  not  mean  to  imply  that  manu- 
facturers are  opposed  to  the  introduction  of  new  fillers  into  commerae, 
as  thei*e  are  scores  of  manufacturers  who  would  gladly  test  any  ne^ 
product,  if  received  in  sufficient  quantity  to  make  it  an  objecti  Bjr 
special  inquiry,  however,  considerable  information  was  gleaned  from 
various  srmrces  retr-inling  tliose  tibers  wliose  experimental  culture  and 
treatment  have  been  attracting  attention  in  late  years. 

Among  1  he  iudigeTious*  libers  having  the  greatest  claims  to  recognition, 
jire  the  lndia?i  nuillow  (Ahutilon  ai'iceiince)  and  the  swamp  rose-mallow 
(IJibificvft  mofichcutos).  The  fir.*^t-named  is  a  ti-oublesome  wewl,  growing 
throughout  the  central  i)i)rtiv>ns  of  the  United  States,  often  attsiining 
a  height  of  six  or  eight  feet.  It  i)roduccs  a  good  fiber,  which  is  capable 
of  being  utilized  lor  many  puijmses.  It  is  an  annual  plant^  seeding 
itself  fioin  ye:ir  to  year,  and  is  particularly  thrifty  when  grown  in  com 
land.  The  rose-mallow  giows  in  6wam]>Sj  and  can  be  cultivated  upon 
uplands;  it  has  the  advantage  over  the  preceding  of  being  perennial 
The  fiber  is  very  similar  to  that  of  the  Abuiilon,  and  both  plants  can  Ue 
successfully  nuinipuiated  upon  the  Angell  machine  nxentioned  abovei 
Mr.  Charles  Taylor,  of  Englewood,  l!s.  J.,  says  of  the  mallow  fiber: 

Ilonip  if*  an  irnT>'>rtant  inilnstry  in  Kcntuclsy,  but  the  poop  I  e  of  that  State  wiUta 
snrpiiMi]  to  iiij<l  th;it  iiiiillow  will  he  a  iiir.rr  profi table  cr<»p.  The  yield  of  fiborfivD 
mallow  will  pri)bai>]y  lic  four  or  tivr  tilings  a^  iniuli  as  the  yield  of  bexnp  }ier  stalk 
or  ar.ro.  The  <luy  1 1:«'  jriallow  is  cut  it  i^oes  thronnh  the  mill,  the  8iK>Ticraf(er  cutting 
the  bt-ttf-r.  and  Xlwi  libboiis  can  oe  injiu'i'Maiely  boiJi-d  and  ilricd.  and  they  aroreidy 
to  pack  Ibr  ini;j.kot. 

S])eeimeT><?  o?'  the  fiber  of  both  species  were  submitted  to  Messrs. 
Tnclver,  C\:rter  c:  Co.,  ]S'ew  Yori;,  by  Mr.  Samuel  O.  Brown,  in  my  pres- 
ence. ;mh1  pi'onoiMKitd  ui>o!i  i':ivor;ibly.  Tlio  offer  was  also  made  to  test 
the  fiber  by  ni:Miu:::''tMre  iiito  cordage,  tS:('.,  provided  a  ton  or  more 
could  W  inri;is^t.'  1.  W  \t  covAn  bi5  init  rlirongh  the  same  machinery  88 
Kussi:\  ]\i.'j»::M.  .;i;j-.  fSisiil  Iieiuj^.  niul  pi. iced  uium  the  market  its  exact 
valiK*  MS  a  <*r»iiit;u'r(  hil  |»roi{'.M;{.  wor.M  \oiy  roon  be  decided.  These 
libers  ar(»  ?;;niv  fn'iv  de-icribed  in  P;n  L  I. 

Ai.Mvi.'g  i":c  r(:;:;ieeous  llbevri  '.'hose  growfl!  and  i)reparation  might 
f4>rin  iiew  illv.-r  iiidu.;lries,  iir.jy  »)e  uMMilioueil  the  Yucca  and  Sisal  hemp. 
The  luiU'v,  <!oi!v)Mess,  coiihl  oiiiy  be  cultivated  in  jmrtions  of  Florida^ 
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au<l  wliothor  i(  woiil<l  Ik?  able  to  compete  with  the  same  fiber  pro(lace<l  in 
Yiic\itan  at  the  present  tkae  is  a  question  that  would  have  to  be  settlcid 
by  actual  experiment.  It  probably  wouUl  l>e  able  to  hold  its  owu,  how- 
ever. That  there  would  be  a  market  for  all  the  liber  that  might  be  pro- 
duced ihi^e  is  not  the  k?ast  question.  There  are  manufactm-ei'S  nov*  in 
New  York  that  would  be  glad  to  ^t  it,  provided  it  was  up  to  the  stand- 
ard in  quality.  Sisal  heuip  has  risen  ra])idly  in  fjivor  as  a  cordage  ma- 
terial, and  especially  since  the  introduction  into  Yuciitan  of  improved 
processes  and  machinery.  It  has  driven  New  Zealand  liax  entirely  out 
of  the  market,  and  hohls  its  price  now  at  only  a  cent  less  per  pound  than 
manila,  for  the  manufiu^.tunMl  artitrle.  J)r.  Perrine,  lifty  years  ago, 
demonstrated  that  the  plant  would  tlourish  in  Florida,  and  we  point  to 
the  industry  as  one  v.orthy  of  development.  The  price  of  Sisal  hemp  in 
the  New  York  market  last  year  was  7ij  cents  i)er  pound,  or  about  $1(K) 
]>er  tun,  an<l  one  manufacturing  company  consumeil  during  the  year  over 
thirty  million  pounds.    This  wa«  chietly  mannfactureil  into  cordage. 

The  many  species  of  Yucca  liourish  throughout  the  Southwest  and  in 
many  iKUtionsof  tropical  and  semi-tropicjd  Ameiica.  Good  fil)ercanbe 
produced  fi*oni  the  ]»hnits,  an<l  machinery  has  been  invented  for  the  pur- 
pose of  sepuKiting  it.  Not  having  seen  the  machine  1  cannot  say  how 
successfully  it  iK^complishes  it;s  \\ork,  or  what  are  the  drawbacks  to  the 
production  of  Yucca  ftber  as  an  industry.  J  have  seen  a  number  of 
yucca  manufjjctuj  i'N,  j!nd  find  them  goiKl,  and  the  liber  admirably  adapted 
to  the  purpo.^es  for  which  intendi'd.  Among  the  samples  are  specimens 
of  yucca conlage  aiul  coai^se  "cloth  -'  (matting)  from  Y.  Jilfimentosaj  mana- 
facturod  by  ]Mr.  JSioiier,  of  Stony  Point,  Louisiana.  What  hits  been  said 
regarding  the  rjaiket  for  Sisal  will  apply  equally  well  to  the  .Micca  fiber. 
The  tv/o  forms  of  liber  are  very  simihir.  In  fact,  small  portions  of  yucca 
occasionally  iii:<i  their  way  to  market  from  Yucatan,  mixed  with  Sisal, 
and  of  course  sol'l  as  »Sisal,  This  fact  is  mentioned  in  the  body  of  the 
report  and  the  diirerencas  in  the  two  fibers  pointed  out. 

The  fi^llowinix  Lintements  are  made  in  a  communication  received  from 
Mr.  Stoiier,  tho  in\eiitor  of  the  Yucca  machine  mentioned  above : 

Iliave  ciilTivr.tf'ji,  t <:.-:! ».»;!,  nvA  Tn.iTirif;irtnTed  to  some  extent  the  Tucca  filam^to^a,  and 
Alot'foV-a.  Tilt"  liixT  ran  \h-  n-.-i'lily  obtained  by  means  of*  macbinery,  by  which  the 
fjieen  L-avrs  arr-  tiioiouj;ii]y  ir'.isii.Ml,  an«l  thon  jiAssr^jl  llironicb  a  system  of  washiDg 
which  ro:;;.jvo8  ii'l  i^yinuiLi'iiM  >nI>.sta:ico,  leaving  \\w  TOkt  ;w  wbiu*  xis  Irish  linen,  aud 
rf^ady  ibr  market.  T't  o'lTire  fjnntjirni  ]\'>riion  of  tbo  Unitod  States  is  pecnliarly 
atlap:  -d  to  rht*  nai'.'r;i!  c:;ro\'.  vii  of  tibroirs  ])!ants,  l*nt  thi>  hinderances  [to  their  success- 
ful j-r  )-l.i('ti!'':]  nr(?  tl.i.  ■  4-AA.  rir»r,  the  SonthiTu  people  ari*  vi-ry  reluctant  to  talce 
hold  rrc-.7iytir...L'  '1  '.v.  ijri'l  t:  '■i^iiuUy  v.wy  a^rilcnltnral  product  except  cotton;  second, 
tbcy  arc  ::■»  TMrinr.f.-.cir.riiijr  projjjii;  and,  lastly,  the  unancial  and  pcditical  conditioos 
arc  n(;t  Livcr.i!):i\  1 .  ir»M  r«'ly  believe  tbat  if  Honic  wealthy  and  enerjjetic  mannfactnr- 
ing  c«'n«p:!:iy  w-Mibl  i.  '•(»  bold  <»f  the  Yticea  cleanin*]^  niaobiTie.  or  any  other  that  would 
cb'an  tlic  iil«or,  aiid  introdiirr  tlirrn  in  tb.^  South,  tbey  woultf  soon'become  as  numcr- 
ons  as  tb<*  eott'^n  gin,  aM  tlyjre  aro  tbov.sand*  of  tons  of  yucca  in  the  South  now  ready 
for  utilization. 

Xot  to  \^\\t  it  ouiio  as  slron.Q^ly  as  our  correspondent,  I  think  that  with 
ca^»it;  1  ;it  liiind  wwy  iiidivithiai  or  company  could  make  njoney  in  Texas, 
or  in  til'*  tvrj'it'iry  \vl:;iv  I  lie  yucca  abounds,  by  establish  in  «f  mills,  for 
t]i<»  i>3;|>.»iy  i>  aiiiiosc  ini'xiiiius.ible,  and  the  libi?r  wouhl  certaiidy  com- 
muiii!  ;k«  n\:  \y  ;i  ir.niii-  r  as  Sisal.  Some  of  our  large  eastern  manufac- 
tuiiii .:  il:  ins  ■..■.\]i\i\  fiii.i  ir.  advantageous  to  make  the  exiwriment,  and  if 
it  ro:'!:.  J  i  •  ;i!  •  Innliri'::  of  a  h^uie  supply  of  cordage  ntnterial  the 
natioii.  j»s  \"i  i  ;>-5.  'l:<M::s<.*lves,  v.'ould  reap  the  bructits  of  the  new  indus- 
try. Tlie  in -or  oi"  Afjcrr  Ai^irricayia  or  "pita''  deserves  to  be  brought 
into  notice  as  a  valaal;Ie  cordage  material.  Two  patents  have  lK»eu 
granted  wiiliiu  a  year  (»r  two  for  machines  for  it49  prodnction. 
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Anioiiju:  other  fibrous  produotH  roc^eived  in  n^ply  to  tlie  circiilar  sent 
U)  manuiac'tiirtTs  weif^  8a Tn pies  of  tlii^  ba^^a^se  of  8Uj;ar-cane  and  a  seiies 
of  Uie  pro<bn-ts  derived  m»nt  \i  for  paper  manufacture.  The  raw  product 
is  obtained  ai:  the  mills  (Louisiana  su^ar  idantations)  at  about  tlo\itt 
ton,  or  three  fimi'tbs  of  a  eent  per  [KMirid.  The  bagasse  from  Lonisiana 
cane  is  eonsldered  supeii(»r  to  that  from  the  West  Iiidie^y  from  the  Cut 
that  ir  never  reaches  its  real  state  of  maturity,  Avhile  the  latter  is  not 
used  until  quite  ripe.  The  matured  (iber  is  coarser  aiul  less  flexible  and 
Btronj?. 

Before  closing  this  category  of  new  fibers  it  will  be  well  to  mentions 
New  Jersey  industry,  <ivite  liiniud  in  extent,  which  is  a  source  of  con- 
siderable  revenue  to  tliose  en^^a^rd  In  it.  It  is  the  gathering  of  the  fiber 
from  the  blown  heads  of  tiie  eat-tail  flag,  Typha  U(ti/olia»  The  Xew 
Jersey  swamps  abound  with  this  reed,  and  in  the  fall  large  quantities  of 
the  "  fiber"  are  gaihenMl  by  men  and  boys,  to  be  sold  in  the  New  York 
market  for  npholsterin:?  purp(»j>es.  Its  chief  use  is  as  «i  substitute ftr 
feathers  in  the  manufacture  of  i)illows,  the  finest  "  fiber"  bringing  often 
$G0  per  ton.  The  collector,  as  he  should  be  CiiUed,,  goes  into  the  fidd 
or  swamp  armed  with  a  hn-ge  bag;  at  his  side  he  carries  a  little  pronged 
instrument,  by  means  of  which  ihe  flufiV  mass  of  fibroas  material  or 
^^down^  is  stri)>ped  from  the  stalk  as  the  ojierator  passes  the  head  of 
the  reed  Tiiron«;h  it.  The  heads  must  be  fully  mature,  and  then  flie 
material  comes  oil' witlumt  trouble,  falling  into  the  open  mouth  of  the 
bag  as  the  operator  walks  ahuig.  There  are  several  grades  of  **  fiber,' 
some  of  them  ''fancy,"  bringing  extra  prices.  1  am  informed  that  a 
fiber  is  also  produced  from  the  stalk  of  this  flag,  though  I  was  unable 
to  learn  anything  definite  concerning  it. 

FIBEB  MAOHINEBT. 

We  cn^mot  leave  this  report  without  a  brief  reference  to  some  of  the 
improved  machinery  now  available  for  the  preparation  of  flax,  hemp, 
ramie,  and  other  libers.  S(une  forty -five  patentshave  been  granted  in  the 
last  five  years  for  improvt-meids  in  machines  for  cleaning,  preparing,  and 
manipulaiiuLr  vc;:erable  (ilM^r,  exclusive  of  cotton,  a  list  of  which,  with 
names  of  inventors  and  dates  of  issue,  are  given  in  an  api>endiz  to  this 
report.  As  but  a  few  of  these  can  claim  our  attention,  only  the  most 
important  will  be  named,  together  with  several  staudaid  machines  for 
es])ecially  ])rei>aring  fiax  and  hemp. 

Flax  and  henij»  machinery  has  been  treated  so  fully  in  Mr.  Proctort 
late  worii,  issued  by  tiie  geological  survey  of  Kentucky,  that  I  take 
pleasui-e  in  rcierring  to  its  ]»ages  those  desiring  more  complete  deserip- 
tions  than  ciin  be  given  in  this  brief  report. 

Two  forms  of  machines  are  nsed  by  those  cultivating  small  areas  or 
makiTiLT  rtax  cultivation  a  sccorularv  matter  of  farm  practice.  The  first 
of  riiesc  may  be  described  as  a  revolvinj^  brake  with  rollers  six  inches 
iu  diar:!c?er.  These  mav  be  4)f  cast  inni  with  flutes,  or  of  hard  wood 
with  sin!';'ces  tluied.  or  <»f  wood  with  ritlges  of  iron  screwed  on.  Slots 
in  the  iViiuii'  v.orU,  o  or  -i  iiuihcs  long,  allow  sntticient  play  for  the  bear- 
in.us  of  LP'  upper  roih^r.  The  pressure  is  given  by  attaching  heavy 
w.'i.iihi<  ro  jioles  ^ihicii  rest  uj)on  tlie  gurlgeons  of  the  Upper  roller,  sup- 
ported ii;  lui'j'is  j^f  iron  wljicii  pass  over  rhem.  TJ»e  driving  pulley  is 
eonneeted  witji  the  ]<»wer  roller.  In  this  machine  the  straw  is  paued 
thrt)ii>;h  the  n-Hi-rs  5,ever.il  rimes  until  sufficiently  broken. 

The  seeiind  niiichine  is  of  Jiuglish  manufacture,  and  i  .  similar  in con 
Btruction,  bui  more  powerfiU.    There  aie  two  pairs  of  fluted  roUerSy  the 
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first  pair  drawing  in  the  flax  and  patkjiug  it  to  the  second  pair,  the  flutiiigs 
of  which  are  finer:  The  bearings  work  in  slides  so  as  to  adjust  them- 
selves to  the  varying  thickness  of  straw,  and  the  pressure  is  obtained 
by  means  of  rubber  rings  placed  in  recesses  on  the  top  of  the  sliding 
bearings,  being  kept  in  place  by  cross-bars.  The  straw  is  passed  but 
once  through  the  machine,  the  successive  crimping  and  breaking  sep- 
arating a  considerable  portion  of  the  woody  part,  which  drops  from  the 
machine,  while  tUe  more  temicious  fiber  pa^es  on.  Such  a  machine  is 
said  to  cost  in  New  York,  freight  and  duty  included,  about  $155.  The 
driving  of  tlie  top  rollers  is  accomplished  by  means  of  gearing,  and  not 
by  contact  with  the  lower  roller,  as  in  the  previous  machine.  This  sys- 
tem insures  better  fiber,  as  it  is  not  liable  to  injury  or  deterioration  caused 
by  the  grinding  action  of  the  flutes  in  the  simpler  machine. 

There  is  a  larger  machine,  suitable  for  scutch  mills,  breaking,  &c., 
which,  it  is  claimed,  is  better  for  both  flax  and  hemp.  In  this  machine 
there  are  three  pairs  of  fluted  rollers,  and  endless  feed  and  deli  very- 
aprons.  The  refuse  is  brought  by  a  shute  to  the  front  of  the  machine 
below.  There  is  a  reciprocating  motion  attachment  to  the  machine, 
which  causes  the  rollers  to  revolve  in  a  forward  direction  for  a  given 
time,  and  then  to  reverse  the  motion. 

Tlie  flax  or  hemp  Btraw  on  entering  the  machine  is  inbjeot  to  a  forward  and  baok- 
wanl  motion,  the  former  always  being  in  excess  of  the  latter,  so  as  to  cause  the  straw 
to  pass  gradually  tlHougb  the  machine.  The  nrodaction  of  the  machine  it  reduced 
by  the  application  of  this  motion  ;  but  its  breaking  and  bruising  action  on  the  straw 
is  greatly  increased.  This  motion  is  very  beneflcisH  in  all  cases  in  which  the  straw  is 
of  strung  growth  and  coarse,  requiring  much  breaking  preparatory  to  scutching. 

The  brake  beat  known  in  the  United  States  and  Canada  is  theMallory 
and  Siindford  machine.  It  is  made  in  diflerent  sizes,  the  illostration  being 
taken  from  a  sLx-roller  brake,  with  rolls  3  inches  in  diameter  and  30 
inches  long.  It  cleans  the  fiber  very  thoroughly,  and  it  is  claimed  that 
less  power  is  required  than  in  any  other  machine.  It  takes  out  more  of 
the  woody  and  worthless  portions  of  the  straw,  and  wastes  less  fiber. 

A  committee  of  the  New  York  Agricultural  Society  made  a  series  of 
experiments  with  this  machine,  by  which  it  was  found  that— 

The  average  work  of  the  machine  during  the  three  trials  was  1.558  ounce  per  sec- 
ond, which  at  10  hours  work  per  day  would  be  equivalent  to  2,668  pounds  of  flax 
straw.  The  total  wei^j^ht  of  broken  straw  in  three  experiments  was  20  pounds  10 
ounces,  which  was  Bcutched  in  23  minutes  and  50  seconds,  which  is  equal  to  0.772  ounce 
per  second.  Running  10  hours,  a  scutching  machiiie  will  dress  1,737  ponndi  of  broken 
flax  straw. 

The  macliine  patented  by  Norbert  de  Landtsheer,  of  Paris,  France, 
^lay  8,  1877,  may  be  called  one  of.  the  most  recent  additions  to  flax- 
cleaning  machinery.  It  is  provided  with  a  combination  of  fluted  rolls 
having  a  double-reciprocating  motion,  with  a  scutching  drum  composed 
of  two  rings  of  east  metal,  covered  with  sheet  metal,  on  the  circumfer- 
ence of  wliich  are  attached  eight,  twelve,  sixteen,  or  even  a  larger  num^ 
ber  of  blades,  if  desired.  These  blades  heat  the  material  as  it  is  deliv- 
ered from  the  fluted  rolls.  As  the  ends  of  the  material  being  cleaned 
or  scutelied  are  first  treated,  it  will  be  evident  that  the  portions  sepa- 
rated from  the  material  by  scutching  will  be  scutched  also.  The  products 
obtained  will  thus  consist  of  long-stapled  material,  more  or  less  perfectly 
scutched,  as  well  as  a  long  tow,  which  is  also  scutched.  In  this  manner 
great  ach  aiitages  are  elaime<l  to  be  obtained  over  other  systems.  The 
scutching  may  be  done  in  this  machine  by  inexperienced  hands,  or  by 
women  or  boys,  which  is  an  advantage  in  places  where  skilled  labor  is 
scarce  and  growers  are  prevented  from  raising  such  quantities  of  flax 
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as  they  otluTwise  would.  Tbe  action  of  this  machine  is  snch  tliattiM 
cuds  of  tlic  straw  jtro  iirst  oiKratfil  on,  and  so  ou  to  tbe  middle  of  its 
leii^rth,  wUcii^by  a  I u* Her  aiul  lar^rcr  prodnct  of  long-stapled  scatched 
iiber  is  ohtaiiu'd,  wbile  the  vahicof  iho  tow  obtained  is  moi^  than  double 
tlial  i)n)(lu(?ed  iu  scutching  ^noraJly. 

All  ip.ijuoveil  machiiu*  Iil:c  the  ft)n»p:oin^  is  calculated  to  give  increased 
iiu])etns  to  the  caltiiro  of  ilax,  which  will  lead  to  the  cheapness  of  tke 
raw  material,  with  incn^iised  i)rofit  not  only  to  the  grower  but  also  tn 
the  maniifaetiirer,  as  tiie  cost  of  breaking  and  acutching  on  this  im- 
proves! system  is  claimed  to  be  about  one-third  less  than  upon  onlinaiy 
machines. 

A  committee  on  science  and  arts  of  the  Franklin  Tnstitnte,  Philadel- 
phia, after  satisfactory  ex|)erlment,  say  of  this  machine : 

This  mechanical  contrivance  is  deserving  of  special  mmtion^  "being  teeU  adapUSforikepwt' 
po^e  de^iffitfd.  \n  cttj^aole  of  ntijiiMiiient  to  Buit  ditffrent  lenf^rhs  of  fibor,  and  may  ba 
controlk'd  automatically  or  by  r.;i!:fl.  The  flax  stalks  operated  apon  irere  grownl&ot 
for  l!ie  tiUtT.  Inn  for  tin*  set'd  alone,  and  had  not  iH^en  pn>i»erly  "rettod,"  yet  tben^ 
cliiiu'  nndtT  considiTHtion  pcrinmied  ihe  oix'rationA  of  brfakiii*^  and  scutching  witk 
entire  xuci't-ss.  t  hix  .»-Tai!;M  two  {<*i*t  and  hoiuj)  stalks  ei^ht  ftict  long  were  alternately 
fe<l  to  tli<!  ninolii»ie.  and  the  nbrr  was  <leliver<»d  clear  ot  "  boon,"  alraw,  and  woo^f 
material,  in  from  tliirty  to  lorry  y.econd.s,  while  but  little  acntcliing  tow  oroodiUftWM 
made.  The  introd(u:tinn  and  f^cnvral  uso  of  tliift  niarliiao  would,  without  doubt|  tend 
to  restore  and  extend  the  cultivation  of  mich  fibrous  plants  as  flax,  faemp,  Jntei  ud 
others  of  a  sinniar  nature,  by  ciiabliuf;  producers  to  deliver  the^e  several  fibers  in  ft 
clean,  st rai^rht,  long  lino,  and  marVi^tablc  shape,  at  low  cost. 

A  lu^nip-hacklin^y  machi/ie,  the  invention  of  Theo.  Tcbaw,  of  Frank- 
fort, JCentucky,  was  pntented  in  May,  1871),  wliich  claims  to  hackle  a 
Lir*re  dinount  of  uKiteria)  ar  one  time.  The  patentee  claims  the  follov- 
ini,^  advant::ii;;es  for  his  ii^achiise: 

The  bnnrh  of  matt"::::]  lo  be  b:u'kled  by  the  maohine  is  from  one  hundred  andrixty 
to  tv.o  hiivV/'.'l  poun!l^  in  v/ei;i;li.,  whihi  about  two  ])ounds  of  the  material  is  usually 
the  iunojp.:  t.'ikiTi  by  iiiiiul,  i;  iiMiiirin^,  of  i:ourKo,  a  few  more  ]ias*ies  of  the  faacklei 
throiij^h  \:\:^  iii:itri'i.il  wlwu  opi-rattd  n\un\  in  the  niarhino  than  it  does  by  baud;  bat 
the  nu>v('):;i :,:  ,»f  tli"  b:i'klr.s  is  .-ro  r:ipid  thiit  the  time  occupied  in  dressing  a  siugiB 
bunch  bv  i»a(]ni;o  iw  U«8s  tlian  r«'i;ii!ri'<l  in  haud-work. 

A  vrry  iii::tiiial  a:jv{iiiijii;i."  n  .^iiitin;!  (roni  the  use  of  the  machino  is  aroidln^  tbi 
brr:il-.i!ig  <»{'t]i;'  fibrr  cousciir.cru  r.TMjn  'lie  »hort  stvoJve  of  the  hackles,  which  can  woifc 
upon  the  buTi<h  inrli  by  inrb.  h'avir.j;;  the  fiber  in  better  condition  tl  in  u  by  band-dress* 
inof  and  prcMiuciii!;  uiucli  less  iow. 

Tlie  latt^st  invenviou  in  ve.ixetnble  fiber  machinery  is  that  of  Mr.  A. 
Anfrell,  ol'  Xi'V.ark.  N.  «J.,  for  the  cloaninj^  of  nunie  and  other  vegretaWe 
libers  of  like  n;itiiio.  It  was;  only  br4)iij^ht  to  p«!»Hc  notice  hste  last  sea- 
son, haviiiir  lici'M  ]>:Mentr:]  in  November.  It  has  already  been  placed  in 
the  han«ls  oi'  imic-iciil  bn-iiK'Ss  laeii  to  be  manufact tired,  and  by  them 
will  be  takcjj  to  Iiniin.  t<M'()nipete  for  the  £5,000  prize  otfei*e<l  by  the 
frovtiisii>ri:t  ai  ( -ii'^'nTt;'..  I-t  a  snccessfnl  ramie  and  jiite  cleaning:  ma- 
ehir.e,  The  ma-inne  i:  tliirty-fonr  inches  wide  and  f«>rty-two  high,  and 
is  very  r^l :*::.•;  anii  :;i>])iJventiy  noi  liable  to  diimaj'fe.  It  can  be  removed 
to  nny  pi.ii.t  willir.T!!  t:iUi!^c:  apiirr.  and  ir  is  reatl>  for  use  on  tbe  instant, 
b'Mni[;'  swsn  ;■  n  y.;'-  Ij  -:  of  ?<»!i<-rs  :-iid  scra;wrs  atid  beaters.  At  the  topis 
a  iiop])!"'  \/i\[i  r,  <l!»::;n  iiolrs,  tl»nui^''h  which  the  liber  is  fed  to  the  ms- 
fsiiia*.  'I'JM'  i:  '\-  ■.'•\.i.)  sl:;rii:l,  a  .s!i!ik  of  rsM  aie  or  other  fiber  is  set  by 
tin*  tliif'-  * '\'i  uwn  i\)v  It)!?';  i:  is  .i^'tmsjumI  b-^tv/ern  two  ridlers,  covered 
v/i'rh  lU*\i'!»':i'  rii'.-.v:-,  rjul  \\\'.'  -^^ii-lk,  wi  pnssii:,!;  into  the  machine,  imine- 
dialrly  t*::'(>iiir.('i'.s  :v  U  ■;;'■.',  \,fi;«':»  splits  it  in  two,  send  in  j]f  the  twohalvf'S 
to  ojHM?'.;:-  s".:'i  s  of  Uw  nj:u-n;  u\  Tlu^  halves  on  their  journey  encounter 
"  lv-.ir«.',"  V.  hirh  ':»:■;.  .5  k 'iiV  tlse  j>iiii  .i:;-'.]  woo<l,  and  on  the  other  side 
tMi(:>:;::trr  '•  .-tiiipvr  n."  which  remove  the  bark,  and  in  an  instant  the 
filanuM'C  colk-s  oiii  in  long  ribbons  of  fiber.    An  unbroken  ribbon,  ex- 
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Jictl.v  tlie  loii<;lh  of  tlic  Btalk  or  switch  which  was  fiMi  to  the  machine  ia 
thus  «»biaiiu<l,  -dud  the  wooil  and  extraueous  matter  nre  as  cleanly  tnUrn 
oft'  as  could  be  deisirod,  and  without  slivers. 

II  ifs  claimed  that  llic  stalks  of  ramie,  mallow,  or  jute  may  be  ruu 
ilin)ujj:Ii  the  maclnue  the  moment  they  ai-e  cut,  without  waste  of  time 
by  ]>rri>ar:itory  rotliii5^  of  wood  or  outer  bark,  which  injui-ea  the  fiber, 
l^'urrher,  that  there  is  absolutely  no  preparation  at  all,  and  the  liber  is 
unbroken.  The  Kcrapin^s  of  bark,  &c.,  can  Im?  used  in  [»aiH»r-stock,  wliiU* 
I  lie  woody  matters  cjin  l)e  used  for  fuel  for  the  engine  driving  the  ma- 
chino.  The  only  remaining  process  is  to  boil  the  giim  from  the  ribbons 
i)f  liber,  and  they  are  then  ready  to  be  tied  in  hanks  for  the  rope-walk, 
or  for  the  manufactui-er.  The  machine  is  said  to  clean  or  prepare  2,000 
jmunds  of  liber  per  day,  fed  by  a  lK)y,  the  stalks  beinp:  placed  uinm  a 
platform  within  easy  reach.  The  boiling  is  a  8imi>le  nuitter  and  can  be 
done  in  the  lield,  or  factory,  or  shed  where  the  machine  is  running,  or 
the  riblM)ns  mav  be  marketed  as  thev  come  from  the  umchine,  the  coitl- 
ajre  maimfacturer  boiling  out  the  gum  at  the  same  time  that  it  is  boiled 
for  bleaching. 

In  the  [jatent  specitieation  it  is  stated  that — 

Tliis  Inv{'iitioii  coDsinta  In  tlio  conitimation  of  feed-rollow,  a  splitting-knife,  a  series 
of  St-purate  cliruiut'ls,  furli  adapted  to  receive  and  guide  tlie  two  halves  of  a  stalk  of 
rainii*  or  otluT  lihious  i>l:iiit,  and  cnishing  n)Ui'rH,  wiiicli  receive  the  split  stalks  from 
tlie  <^iiile-«luiriiiris  \ov  l»n-akin;x  the  conneeTion  of  tlio  fihers  with  the  pith  and  skin. 
A  heatrr.  whicli  arts  oti  tiie  s]»lit  stalkH  as  tlie  panic  pass  fv«im  the  cm  shin;;  rollers, 
SLTVcs  to  dttai'lj  the  pith  iVoiii  the  rihei*H,  and  the  skin  is  tinally  removed  hy  the  action 
Cifa  i^iimlhi;^  siirliic-e.  On  tl:*»  spliilinLj-knifi*  aresocnredK;iifabh'e'nn3  fortnrniii*;  the 
nppjr  halt  of  iln*s])lit  stalk,  so  that  both  halves  pa-vs  ihroU'rh  (he  crushing  rollers 
with  the  pilh  .side  t;Kin«;  upward. 

The  ^^nicca  machino,  to  whit'h  reference  has  l)Oon  made  (A.  Stoney's 
pa;ont/M;jy  7,  1S7S),  consists  of  two  horizontal  cast-iron  rollers,  twelve 
iiM'lu'^  ill  iliiV!:(^l.  r,  twcTity  iiicLi^s  long,  cast  hollow  with  one  inch  shell. 
X!i<»  sui;':u'u.s  iK'o  smiM)ih  and  the  rollers  set  true,  so  as  to  thoroughly 
nij;s]i  <.r  crush  the  i:»^rcc5j  glutinous  mass  h)ose  from  the  fiber  of  the  yucca 
bl.idc.  It  is  i>r!*vi(l{Ml  with  two-inrh  joiirnrds  ()  im*h<\«»  long,  to  admit  of 
tlh'  ]j<'C!'.\  ;^.ry  j't'.lh-ys,  ]»r*)[K*llcd  by  cog-wheels  on  one  end.  The  top 
ndlcr,  iidjiisU'vl  1)N  .^  :'t-sc;ews  or  s])rings,  makes  alumt  40  revolutions ]>er 
niiuiUi.\  Above  li-e  cnisliing  rollers  is  arrange*!  a  sprinkling  device, 
that  is  ni;j!a'  of  two  horizontal  pipes,  perforated  at  the  l>ottom,  and  of  a 
i*ross-i)i])c  connect  Oil  with  the  supply -lupe.  These  furnish  a  supply  of 
Witter  ill  jcis  lo  botli  si(l(\s  of  tliecnishing  rollers,  for  the  purpose  of 
rjofti  :-.:iiL;  \\n'  .'zrcen  cxiraiMHUis  matter  as  it  passes  the  crushing  rollers 
[i!i(l  i..  ii-hii-'.;  <'vli:i.!c:'s.  St^Mm  lira v  be  used  in  pla<;e  of  water,  where 
it  i-  :•:  »;  coM'.x  i:i(iit  to  use  the  hitter.  The  bnishing  cylinders,  of  which 
the:.-  ari'  tin' •■,  v:t; y  tVoiii  ^  to  5  inches  in  diametf'r,  are  twenty  inches 
h>ng  i\\\(\  are  thirdly  s"t  vriUi  best  English  s teel -wire,  un tempered,  pro- 
j-ctiMg  fio:.:  .ii".l*»:;!t'i  to  one-half  inidi  from  the  surface  of  the  cyl  in- 
lI- t  s.  Tiit'  .:'<ii  ;.  i:.'"iM  Ic.ives  are  caiTiinl  to  the  cnishing  rollers  by 
nu  ;iv.s  of  ;iii  .'■!!•:•  ^s  :ij»ron  or  t••ed-b^4t  i«>ur  feet  long  and  twenty  inches 
v.i:N\  ••;.;;vc ..;;]  \\]".k\  two  wooden  rollers,  pix^pelhul  by  juilley  and  strap 
(.•o.'.:i;    li'Mr  v.  :*Ii  t'.c  >iir!Ml  of  t^ic  lower  crashing  roller. 

')  i;f  :!;tr!jti'>'  v  i  i-  s  ihai  for  want  of  means  to  ])ush  it,  but  little  has 
l»vM-!i  '.J!  i  i-  V.  iih  tii  '  ii!:irli:ne  <»11k  r  than  in  an  experimental  way.  The 
maclii^M'  l:;:s  also  1':  i-ri  n«<(Ml  to  <-lc:ui  ramie  stalks. 

Iti  N,)V(;:ibrr,  1>,"7.  ;i  I'Mtont  wiis  granted  to  Carh^s  de  la  I'r.gnera,  of 
N'-w  \!m1;  t'ity.  l-n- a  :v..' -liini*  for  r he  extraction  of  (he  liber  fn mi  the 
lc:i\i's  '.i"  ;l'.e  ^. t ;;■;■• -i'-^v*.'v??2(.',  known  as  ^•pita.''  Having  only  seen 
the  paieiM  sj«(h'=.ic:i:  ion,  and  bving  uiuUdet(Uearn  anything  about  the  ma- 
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cbiin»  from  otlier  soui-ccs,  I  can  jjive  no  8tateiucnt^a«  to  its  merits.  The 
;i])plijuic«  c.o.'i.sists  in  a  sriiUjliiii^  and  hackliug  wheel,  corrugated  rolls, 
and  a  wL(  •'[  oanyiiij,^  s«!veral  scrips  of  tools,  each  consisting  of  asted 
wire  l)!ush,  a  sciiteliiii^'  blade,  and  several  liiicklin^  combs,  with  other 
n]»jv!ijimc*<'>.:  lor  ulfiiniiiij;'  tlie  fiber  IVoni  the  extraueous  matter  of  the  lea£ 
Ai'rer  nnjiiiii/  one  end  of  the  leaf  to  be  operated  ni>on,  through  the 
bieakin.i^  rolls,  it  ^oes  to  the  Hciitchiug  blades  and  hackliug  combisjtiie 
wii-e  brush  etViMtually  removing  the  outer  coating  of  tbe  leaf,  and  also 
the  pull),  i!iiti  separates  tixMu  tho  refuse  matter  tbe  fiber  in  a  clean,  on- 
brokfMi  mass.  When  one  end  of  the  leaf  has  been  treated,  it  is  reversed 
and  the  oilii»r  ond  treated  in  the  same  manner. 

A  machine  similar  i]i  priniMph^.  and  for  the  8ame])uri>ose,  was  patented 
in  November  of  last  year  by  I'edro  Sanchez,  of  Tabasco,  Mexico. 

An  'Mstle-'  maeiiine,  intended  to  facilitate  the  slow  and  primitiTe 
process.of  obtaining  the  fiber  of  Bromelia  gylvestris  by  hand  scraping, 
was  ])atented  in  Januar>%  187G.  Its  inventor  is  OuillermoIL  WeHlejOf 
Parras  de  la  Fuento,  Mexico. 

The  invonlion  con^idtn  nminly  of  devices  for  acrapins  tho  leaves,  while  being dMwn 
by  rollers  tiiidii^li  the  srrapiiijL;  knives,  which  are  iniule  to  yield  to  tbe  tbicKDeaiaf 
the  It^uvoN.  The  Knaves  are  placed  bet  a  ceo  the  scrapers  iip  to  the  gage-piece,  andtha 
carried  with  thescrapiM's  toward  th*^fec<lin;;  ndlers.  Sliding  and  reciprocatingi0^ipe^ 
jaws  are  operated  by  riiiitable  transmit  tiny;  uiechanism,  by  tbe  forward  motion  of  the 
scraper  frame,  for  Hcrapiug  (»ff  the  ends  of  the  leaves,  which  are  conveyed  toareeeiT- 
iuf^  plutlbriu,  and  dropped  by  the  same  into  a  receptacle  below. 

Tiie  patentee  claims  that  previous  to  the  invention  of  the  machine  in 
question,  all  the  til>er  of  ^^istle'^  produced — great  qnantities  of  which 
are  annually  consunuMl — was  proi>ared  by  hand. 

While  ui)on  this  subject,  it  will  be»well  to  mention  an  improved  proooBS 
for  disintcji^rutin^^  the  stalks  of  hops,  a  ]>atent  for  which  was  issued  to 
Isaac  ^'.  ]S'ordlinp:er,  of  Stuttj^art,  Germany,  September  4,  1878.  The 
object  of  the  inviMition  was  the  production  of  fiber  adax)ted  for  spinning 
jnirposes,  from  hop  stalks,  whitjh  have  been  considered  worthless.  The 
liber  is  said  to  be  Ion;;;'  and  tine  and  can  not  only  be  used  as  an  upholster- 
inp  jnaterial,  but  also  with  p-eat  advantage  for  spinning  and  weaving. 
The  product  res<;mbles  flax  fiber  very  closely,  and  its  inventor  claims  thi 
'^  in  respect  lo  elasticity,  softnesss,  and  durability  it  is  superior  to  all  other 
fibrous  materials,  sucli  as  nettle  fiber"  and  those  of  a  similar  nature.  It 
Ls  also  said  to  be  cheai>er.  The  process  is  a  boiling  and  chemical  treat- 
ment of  the  stalks  of  the  hop  plant. 

SUMMARY. 

In  coru'lii'^ion,  it  would  appear  from  all  that  has  been  advanced  upon 
the  sul)jert  t  liat  these  fiber  products  still  occupy  a  recognized  position 
in  American  a{4:riculture;  that,  notwithstanding  many  adverse  influ- 
en(M's,  causinj:?  st'rit)ns  fiuctuations  and  irregularities  of  production,  they 
still  enjia^e  active  attention.  That  their  production  may  be  extended 
in  the  \\\[::-vv  there  are  no  doubts.  It  is  evident,  however,  that  old  gys- 
t'^ms  must  W  discarded,  for  the  spirit  of  the  age  is  a  spirit  of  progress. 
The  suci'i'.ssinl  farmer  of  the  future  must  keep  up  with  the  times,  (filing 
to  his  aid  ttie  exixM'icnce  of  the  world  around  him  and  such  helps  as  in- 
ventive geiiias  and  the  ne<5essities  of  the  times  may  bring  forth. 

The  fia\  iadustry,  it  might  be  supposed,  should  be  prosi>eron8.  How- 
€'ver  tloLirishin;^'  the  cotton  industry,  there  is  room  for  flax.  The  demand 
for  oil  renchM's  imjunative  its  growth;  the  need  of  oil-cake  in  foreign 
meat  pioductioii  is  a  govcriiing  force  in  its  cultivation;  the  catUe-fe^ 
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usiness  in  this  conntry  is  beginniDg  to  enforce  a  similar  necessity, 
i  will  ultimately  prove  more  controlling.  The  drain  of  more  than 
ty  million  dollai*8  per  annum  for  flax  products  of  foreign  countries 
ig  the  last  decade  is  also  a  strong  argument  for  the  extension  of 
)roductiou. 

ere  is  no  insui>erable  obstacle  to  the  supply  of  all  demands  for  fine 
s,  tbo'^gb  the  climate  of  a  i)art  of  the  country  is  Jess  favorable  to  the 
til  of  fine  fiber  than  that  of  the  moist  climate  of  Ireland  and  Holland, 
bern  New  England,  New  York,  the  lake  region,  and  especially 
on  and  Wasliingtou  Territory  furnish  suitable  climatic  conditions, 
abor  question  is  one  requiring  time  for  its  solution.  With  much 
sity  of  cropping,  so  frequent  calls  to  ai)parently  more  profitable 
employment,  there  is  little  opportunity  here  for  development  of 
which  exists  in  so  high  a  degree  in  certain  flax-growing  districts 
Lirope.  Graually,  as  population  crowds  and  labor  competes,  the 
th  and  manii)ulation  of  fine  tiax  fiber  will  command  the  economic 
ty  and  inventive  genius  which  give  the  American  laborer  an  ad- 
ige  in  every  serious  effort  to  compete  with  the  skilled  and  low- 
(1  labor  of  Europe.  The  time  will  be  quite  sure  to  come  when  the 
uction  of  fine  fiber  will  be  immensely  enlarged,  and  it  would  be  wise 
e  national  government  to  foster  and  encourage  such  development, 
anwhile  the  cultivation  for  seed,  for  oil  and  cake,  though  subject 
ictuation,  to  changes  from  one  district  to  another,  is  extended  and 
continue  such  extension.  There  is  one  obstacle  to  success,  which 
».  prevents  an  immediate  and  ra]>id  growth — a  large  portion  ol  the 
itraw  is  now  wasted.  Here  and  there  a  mill  for  the  manufacture 
w  takes  all  that  is  ofi\3red  in  the  neighborhood,  while  large  areas 
no  mills  within  hauling  distance.  It  is  needed  for  paper  stock,  for 
Isteri ug  uses,  and  especiully  for  baling  of  wool  and  cotton,  and 
ing  for  grain.  It  is  underst(»od  that  nearly  a  million  cotton  bales 
nvel()i)e(l  in  flax  bagging,  of  the  more  than  five  millions  grown  and 
ed,  the  remainder  being  mostly  made  in  this  country  from  the  fiber 
te  butts,  a  foreign  product  that  diives  the  native  material  from  the 
Ten  years  ago  the  imi)ortation  of  this  material  was  17,549  tons; 
60,590  tons.  Then  the  im])ortation  of  cloth  for  bagging  was 
(»,()().■)  p()un«  Is;  now  but  2,850, 195  pounds.  The  cause  is  a])}  parent.  The 
ifacturers  of  Jute  bagging  at  the  sea-ports  have  large  capital,  cr- 
eation, and  all  facilities,  with  the  low  duty  of  $6  per  ton,  little  more 
one-fourth  of  a  cent  per  pound,  and  a  lower  price  for  material 
ten  years  a^»o,  which  was  last  year  less  than  3  cents  i>er  pound. 
le  interior  Hax  mills  are  driven  to  the  wall.  They  say,  "  Give  us  a 
iY  duly  on  jute  butts,  and  we  will  furnish  all  the  bagging  for  cot- 
ind  wool,  an<I  grain,  from  material  which  is  now  wasted,  and  we 
lo  it  on  an  enlarged  scale,  at  the  price  which  the  jute  bagging  now 
lauds."  This  would  lead  to  a  gieat  increase  in  area  of  flax,  would 
»  pros])erous  a  promintMit  agiicultural  industry,  and  prove  a  souixse 
'.altli  to  the  w(\stcrn  farmer,  who  claims  that  he  is  entitled  to  a  little 
'ctiou  as  well  as  the  manufacturer. 

1  the  otiier  hand,  the  jute  manufiicturer  claims  that  it  is  the  true 
nal  economy  to  admit  raw  material  duty  free,  and  so  encourage  the 
ifacture  of  bagging  instead  of  importing  that  made  by  foreign 

I 

■ 

e  westoni  flax  miller  and  flax  grower  re]>lies,  that  if  it  is  goo<l  to 
emnloyment  to  American  labor  in  manufacturing  bagging;  it  is 
r  still  to  give  furiher  en\ph)yment  to  American  labor  in  growing 
aw  material. 
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So  a  conflict  r!i|;('s  between  jnte  and  flax,  and  so  evenly  balanced  aw 
tlio  forces,  tli:it  llax  i.s  able  to  eoiiii)ete  for  a  portion  of  the  cotton  baling; 
yet  jute  bus  a  sli-iit  i)iV|»onileraiii!e,  perhaps  altogether  due  to  the  ail- 
varitiJjLre  of  bir;:('r  ciipitJil,  nn<l  belter  organization  and  division  of  labor, 
and  thereloie  the  jiice  mnnufaetiire  is  successful,  and  flax  milling  com* 
inii'atively  de]>ivs.s(Ml.  It  is  a  conllict  between  the  seaboard  and  Uie  in- 
terior; ])'»tween  ibulK*a\~y  manufactunT  on  the  one  side,  and  the  small 
nianufa<rlui-er  au'l  fiw  l«Miner  on  the  other.  Tlic  liax  men  have  lo^caDy 
the  better  po.iiit io:i,  if  they  e-in  uiak(»,  ii;innl  the  proaiiso  of  a  full  and 
cbeaj)  supply :  the  juie  men  have  the  advantage  of  having  produced 
substantially  a  >upi)ly,  while  it  is  not  proved  that  their  opponeutsaie 
able  to  make  ^joimI  tlieir  proniifie. 

Hemp  culture  may  likewise  b;^  extended,  for  with  the  demand  ftr 
finer  grades  of  iiber  for  spiuniu.L:  ])urposes,  for  twine,  for  grain  bindeis, 
and  for  cordage,  the  fcstiiies  at  present  producing  it  will  hardly  funM 
a  supply.  As  in  the  culture  of  rtax,  however,  better  metho<ls  must  be 
adopted,  and  more  careful  Ireatnieiu  given  the  erop,  tliat  it  may,  in  one 
sense,  make  its  market  tlirough  superior  quality. 


APPENDIX    I. 

THE   CULTIVATION  Or"   -MirTILON  AVK  KNXiE    IN  NT: W  JERSEY*  WITH 

LETTJ:r,  OP  V\lOi!\  SYLVE^'i'Eii  WATERH017SE. 


as  r«':i<lily  ::.-iu«>\  \  <'-oo<l  rrHi:l:.s  in  ihcir  I'liliiviirlon  as  lie  oaii  in  biB  lirst  attempts  At 
growin;:;  u>v  i.vnut  lU'ai-iu:',.  ]n:j is,  ;;;rai)'.s.  or  any  otlitT  untried  ci'op.  HehasageQ- 
eral  kiKiwltMi'.:-.  of  tlii'iv  risii-l-rim  nis,  a:iti  liiM  biiccefs  at  the  ontset  wiU  be  in  pr^por* 


pn)]>or« 
lion  to  liis  jM'oi-  >.sioi»al  ;;'.:■ 'v.  '('Jm*  mni  tli-  ivn'tical  ilex.r4*rily.  There  being  no  question 
n'spfH-'tiii!*  tin*  cult  i\ai  inn  of  Jnte,  tln^  ri'inninin';  |)rt»hUMii  concerns  the  obtaining  of 
the  liber  troni  iIr'  bar!;,  an.l  the  inilntstnul  (•ui'[i(<si »  of  which  it  in  Nuseeptible.  Jnte^ 
in  itH  ordinary  niurki'talilt^  condition,  iti  chit^dy  adapted  to  coarse  but  useful  fhbrid 
and  conla«^e,  bul  rhrouv.ii  th;'.  a)i;diancc9  of  skiU  and  Rcienro,  it  has  unquestionably  ft 
raii^o  of  Ui:v:a  eiill  to  bu  disoovurrd,  and  it  is  our  a^m  to  discover  these  hidden  qoal- 
i  I  i  L's. 

In  aU  onr  r  florls  io  i»:,.Tri'»io  the  fibrons  indnsii'v,  \^e,  havo  had  the  intenieent  oo- 
o])cratio!i  1 1'  Ml.  J.i-lV.nu:.  il."  has  ;;iv<:n  liis  whole  attention  tbis  summer,  at  Canidfiii, 
lo  till"  ilistnvrry  ul*  ii  \v  nK'iii(»d.s  oJ'  truatrnrnt  of  tlio  outward  coating  of  the  plant| 
v.\ih  a  vit.'w  ni'  jjiiuar.  i:ii;  r..'\v  valui;  (o  xhv  (iIht  dt-riveil  fioniit.  Those  efforts  are  in 
Ijannony  vi:!i  tln^  wid-ly  ■■."tt'ndiii:^  coKviction  that  fhit  higbost  industrial  progress 
Aviiich  thisiijiion  i:Mh'^'i:  rd  to  a;-tiii'\\^  is  insrpnrablo  from  the  utmost  diversity  of 
indnKlric's.  :;in1  i:u  aii;rnu-nt(Ml  |>roiM)rlioii  of  skilled  and  artistic  pursuits  to  thenn- 
hkiilrd.  In  pj'.v.-iniic':  <)f  tiii.i  iil<':i,  Mr.  l.rfran('  c<nifid<'ntly  bcUtjveH  he  has  diacoTexed 
a  i-o:nbini'(l  <  ]><'inii.'iil  and  im'rban'.ral  iii'oci'ss,  by  \vbi('h  tbo  Lutriusic  and  industrial 
valne  of  .ji;t<:  vim  Ir-  jMf.'iily  cnhanct'd.  at  cor.i^iriratively  small  cost.  ♦  •  ♦  If  thil 
n.'wly  di.^i.i'vi  i<mI  piiut'.'i'y  in  donu:  lir*.  Jiiti^.  {Jir.iilon  aviceunw)  is  coufirmed  bv  subse- 
(jiiiMit  <xiwri.  !i''.',  1:  will  ii::])a5t  an  nij;i!iliL'i]>aled  Hi;jni1icaii(\*  to  the  fiber  industry 
tliroji'^lioii'.  s!f»i-c  r:t:i.io  t.mI  »li'v'  wbolt^  ran.\:jo  of  devi-Ioped  and  undeveloped  lon^ 
bt;jMl«  s  r;in  ih-  hroiiLT'it  l:!;^l;■i*  t!m?  k'A'.w^  t'l'al.TMi'ut  with  ]iU«*  resnit.s. 

We.  \W\  a*-,  -i-!'.!  il::it  tin'  ri1i;i|»;::,'j  o/  :•..•;:.  in.*;  proc«vs,  which,  until  quite  recently,  tras 
dr.-nM-d  i  (li-ic-.is;:  ;.•'»'.  l.r.i  I..- -n  <iv<-r'r.!ii'.  ar.tl  that  in  jL^rowinj^  Ihese  produtiti  tlie 
hil  or  of  ilii-  ::s.n;r  \-  !!'  ili-  ;■  Ny  l»i»  nir.  .ji;y  diniinislied.  and  only  equivalent  to  that 
piL'idc'it  ;;>  t!i'  f.,:*«>v.;}i  i»f  v.'i><  at  anrl  ryo.    JSowinj;,  cutting,  and  carting  in  the  green 

'  i'>oin  til.-  -.■rnml  Ai'inal  IN'V'i't  ot  Jimiea  IV:  Hho]>,  chief  of  bureau  of  statiitici^ 
]ab()r,  an»1  :'u''.;s: rifs,  <ii  Now  .J'T»-y,  frr  tlio  year  1671). 

t  l*!:»::i.j  b.-jrin;:  a  filnT  siniila;: 'to  tho  jnie  of  commerce  (CorcAonifl),  which  mtj 
bo  Uiiud  us  a  :sabblitiitu  in  this  country  lor  that  iiber. 
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at  proa^nt.  Mem^  io  be  all  the  farmer  will  have  to  do.    If  he  can  be  saved  the 

0  ami  t'xjM-nso  of  ;»r«»|iarin;^  pools  for  fltcepiujr,  iis  is  done  in  India  in  rL»^pect  to 
id  r:inv.r,  ;::i(l  i?»  l'^iin^pt>  and  Ireland  in  respect  to  l!ax,  and  two  ov  iliroe  hand- 
md  crirriT^Ljs  biMi''''s.  lie  will  have  gained  a  very  material  advantugn  in  the  cost 
"^o  doM:«  uic  ]»vo«iiU'ls. 

hiwi:  know:i  t«r  K<.>nH^  tiino  of  aningonions  mochauical  coiifriviiuco  in  Newark 
T.vti'iic  lilwr  I'lvuji  The  various  fibrous  plants  we  are  endeavoring  to  introrlnce 
w  S:;ir:'.  Tili^*  TrinfMTi*^  i.s  the  invention  of  Mr.  A.  An«;Bll,  and  wo  have  no  liesi- 
iii  .'i>vin.LC  'lir.r  it  lias  aclilcvcd  such  revSults  n»  to  entirleit  to  public  recoscnition 
!;:;  in  trie  lin»?  of  <levi<;(.-s  for  promotinjj:  the  fibrous  industry.  Succes  in  tills  new 
ry,  ;i'  wo  h:^\^'^  ni.xny  tiiru's  stated,  and  which  daily  becomes  more  obvious,  ia 
lent  li  P'Mi  The  l.:\s:  uu*«iianical  attainments  in  separating  the  bark  from  the  wood, 

1  the  siibs»(ini':ii  ni;.iv]>ulation  of  ihc  lil)er  for  market.  Ilence  it  is  ineumbeni 
US  to  niMpiaint  the  i.jtdic  with  whatever  comes  to  oar  knowledge  respecting 
ss  in  ihi:  d.'vi'Iopiuent  of  (his  ini}>ort:int  industry.    , 

nornril  l«-iiL;tli  of  titiera  destine<i  for  the  loom  is  of  no  fq^ecial  moment,  since  it  is 
ndrr.jiijod  tlirit  for  sjiinninjaj  purposea  the  very  long  class  of  libera  require  to  be 
1(<l  to  ii  iin-r-e.^s  by  wiiieli  tln^y  may  bo  assimilat<>d  to  cotton  and  wool;  therefore, 
■liiis  l>y  whivb  ihey  ean  bo  brouji^ht  into  the  spiuniuj;  stat^with  the  least  injury 
li'.-.er  will  iiceiv<s.:irily  bi*  adopted.  Th<;  two  j^entlemen  we  have  refen*ed  to  are 
u>Iy  <:)i;:;;^.'il  iji  efforts  to  S4)lve  the  remaining  pr<)blem  respecting  the  prodnction 
(u^jij  IIiMti-!.  T'ley  have  both  STicceeded  in  furnishing  products  which  have 
d  [lie  <Jerp*\st  i'lir.eston  the  part  of  consuniers,  who  stand  ready  to  use  New 
j»:to  aud  niinie  wln-never  they  cau  be  supplied.  Hitherto  both  of  these  prod- 
or  ilie  niortt  part  :m  all  countries,  have  been  woven  into  fabrics  of  various  grades; 
••re  is  i\  i\<im  in  bslievo  v«st.  (pi.Mitities  of  Jute,  especially,  will  be  consumed  for 
je.  baiTiiiii.j:,  inaitiiig,  and  other  long-sl.?iple  purposes,  in  this  country,  as  soon  as 
w  !i!ut'i  I;ils  are  grown  here. 

n  rit.T  lj;ts  itiUTVM'WJMl  sevev:il  laige  importers  and  consumers  ofall  kinds  of  hemp, 
W.u,  ii:\d  ii:ix,  and  hrA  one  opiiiion  was  expressed  respeeting  the  proKi)ective  in- 
■j|  \a'"i.'  of  thi'  X(  v.-  Jersey  proilucts  exhibited,  conditioned  of  course,  upon 
<l;;ti\  ■•  ('»»-t  lo  th<»si' rilre.'nly  in  use.  We  were  likewise  assured  that  the  con- 
ion  O'"  t-;N  ami  kiiulrel  fibers  is  pr:;e:ically  limitless  under  such  conditions  as  to 
ud  <;u;'lj!\  as  pr<*-«  lit  attainments  in  domestic  culture  seem  to  indicate  and 


Washington  ITniveksity,  Saint  Louis f  J/o.,  October  20, 1879. 
.11  ^rin:  ii'crni  investigations  enable  me  to  make  a  prompt  response  to  your  in- 


>. 


j/.i.'  '.)?•  't;;. .  J.;?*,",  ilio  cnltivati«»n  of  wijoh  you  have  so  fu'cibly recommended, 
siH.  .jiriM-,'  .M"  ■■  \«-loT»!neTit  into  a  Roun  e  v^f  public  wealth.  The  plant  grows 
;lioii;  i\.i'  W(  si  «i:  i.itilk  and  wild  luxuriaine.  iL  has  the  spirit  and  capacity  of 
rat.  \Vi,!i  iiiva'-iv''  ni;iirh  it  lias  tak«u  ]>oss{»ssion  of  larije  tracts  of  laud.  Its 
ly  of  lift  and  rapid  ^pread  r«  ntlt-r  its  cultivation  a  far  easier  task  thanextermi- 
»/  Thi  re  ire  t;)-<la;. ,  iii  tln>  siibi'ibs  nf  Saint  Louis,  stalks  of  abutilon  H  feet  in 
r.  It  i  ^  i  I.iin:ed  t^ia:  t!;e  tibcr  is  Kn]>erior  to  hemp  in  whiteness,  strength,  dura- 
,  aid  (1  •  a  .nt-s-t  (»f  jirodiietinn.  L'nlike  Indian  jute,  abutibni  needs  no  natnrali- 
.     To   till'   manor   burn,   il  exhibits  a  >tubborn  detenninatiou   to   oecujiy  its 


x. 


V  i>i  noi  tiii^  ]dant  utilized?  If  it  grow  in  Franco,  the  French  Government,  ever 
;oii-!y  V. .'•♦ilifnl  for  new  souvees  of  imblic  wealth,  would  encourage  its  cultiva- 
y  Till-  (if  1-  nf  libv  ral  l>oun;if.s,  and  siimuLate  inveuiors  to  the  diseovery  of  the 
ror«  s-  .«  J-  nv  11111!!  the  fib.  V  by  prices  generously  proportioned  to  the  magnitude 
'intr:\-.r.  A  poll,  y  whirli  has  so  elVeetively  <leveloped  the  textile  resources  of 
e  \v.);.li'.,  jiiv  ,::nnbly,  be  alike  benctieial  to  the  manufacturing  industries  of 
nit  il  ^ra'.es.  If  pir^onal  wishes  conbl  control  legislative  action,  my  own  State 
1  an*  I.  i])af«'  X-.  w  .lorsry  in  lln*  ailnp«ion  cf  this  i)olicy. 

olit-r  of  imnnti's  i!i  a  (■•niniiv  whieh  tlironghout  its  history  has  fostered  domes- 
lust  ii»s  by  tilt'  j untie: ion  of  a  taritl*  assuredly  needs  no  defense.  If  it  bo  wise 
:.'oniaL'«'  tin*  iinpoiia'ion  of  tbreign  pmducts  by  means  of  a  tariff,  certainly  it 
t  be  inio(»li:i.'  to  »'"v«'np  nalivi*  substitutes  by  the  bestowment  of  bouulics. 
if  individn::!  :!iT' inii.^c  would  ulMinafely  accomplish  the  result,  the  patnmage 
•  tM;i'e  v.<)ni«l  «(nrr  its  t^ariicr  attainiueut.  Our  legislatures  can  well  afford  to 
ra'^r  exp;rini"n:.^  \vho*;r  nneeess  would  enrich  the  nation.  The  expoudituro  of  a 
nij.> '.Twl  doiiijr-i  :.i.".v  bring  a  retnrn  of  many  millions. 

jnli'  ev  poi  liMlin  i^  r.i.w  a'-out  half  a  million  t«»ns,  worth  at  least  $50,000,000;  and 
sr  «';'  till'  t..r»'ign  tiiwr-i  annually  imported  into  the  United  States  is  more  than 
0,OuO.    If  any  coiisidtiiibie  i>«»rtiou  of  these  larger  values  can  be  created  aud 
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saved  by  domestic  growths,  the  un«1ertakiug  TVoiild  seem  to  be  eapecially  worthy  of 
le'jiHlative  patroua'^e. 

In  reMpt^ol  to  boiiiitios,  it  would  appear  to  Im'Jiiri  and  proper  that  they  nhonldbew 
dii»p»ii»ed  a»  to  r-ward  both  the  fariiicrH  who  i>;ro\v  the  plant  and  tho  iiivrntorofthe 
best  prort'ss  for  di^iiiilrj^ratiojLj  and  pro.]>uiint:  the  hber  fur  inai'ket.  Thii  i»ld  syst^mof 
iiianua]  trfat]ii«-nt  is  t<M»  h\uw  and  costiy.  I'nleHH  the  tibi^r  cau  be  quickir  and  eeo- 
iioniically  pivpsirvd,  by  clu-miral  or  niuchaniral  )>roc'eHdGa,  the  cultivation  of  atiotikm 
nnist  jirove  a  failure.  At  th-^  present  luonunit  ojir  K^'^at  ni?«-«|  is  a  rluap  and  efi'ecti?B 
iix'thod  of  aeparaTini;  tin*  fiiinuis  fniin  tho  Ii;;*nfOii«  ]»avt  of  the  stalk.  With  thehieh 
piice.s  of  labor  in  ihi»  cor.prry,  no  mannal  preparation  of  the  liber  oau  succeuMf 
con^piMe  with  tlu*  choa]*  baTniwtn-k  of  liulia. 

The  ('.loinu'ii  H]»o<:iuien.s  of  tiber  you  sent  mo  are  excellent,  and  indicate  agoodde* 
gn'e  r)f  proorr;-}j.s  in  tljo  tiealiiuMit  of  tibroii!4  pi<MlnctM.  Tiio  iriveninrof  a  chfop  ind 
ra]»id  mi-ans  of  di-iniei^rnlinj^  tho  liber  of  h<:ii]»,  jnte,  ramie,  abntibm*  and  the  ailieid 
nia!l«»vNB  wiil  not  only  rtfcin<i»^a  fortnne  for  l-.iiiifjolf,  but  will  aiao  iMijov  the  rare  d* 
linrtion  of  havinu  <Mvat«Ml  a  new  and  valmiblv;  industry.     Such  an  i n veni or  would U 


possil 
sulirt. 

Every  forward  nioveniont  in  the  diversification  of  onr  prrulnctious  is  an  advufle 
towariis  an  industrial  indi^pcMidonoe  of  tho  whole  world  :  a  varif^ty  of  industriefiitA 
basis  of  self-ri'liaiico.  a  source  of  national  wealth,  and  a  safi-j^nani  a'jgaiust  ooiamerciil 
dcpiessiou.  The  agricultural  and  nu^uhauicnl  arts  tx,Mid  to  stron^rtbeu  each  other  ud 
to  prcs«M*ve  citiiniuriitie}*  from  a  general  prostration  of  business  interests.  One  of  the 
pro^]>er(>u^^  r^siiil'^  <»f  a  mltivatiou  of  abntilon  and  ramie  would  probably  bo  a  ivviril 
in  the  cullurt  of  ila\  aii«l  hemp.  Kabrics  dmgued  for  certain  coniuieicial  unes  are  im- 
proved by  a  fi)-nbinatii>n  »»f  their  fibers  with  jute,  ami  conse<ineutly  au  ext«:nsiv«eiii* 
ploymt'nt  of  the  one  will  ip»piy  au  increased  <lcmand  for  thw  others. 

Jute  is  Loo  bulky  for  distant  transptn-tation.  The  iVeigbt  wouUl  consume  the  profits 
Faciories  for  the  separation  of  tho  tiber  should  be  erected  in  the  nei;;hlM)rho(^d  of  pro- 
duction, wh'Te  tbi»  abutilou,  rose  mallow,  and  other  similar  plants,  which  can  lie  so 
easily  raised,  would  api»ari«utly,  even  at  present  market  rates,  ,\ield  the  farnitr  t 
protitable  return  for  bis  laiior. 

The  forejroing  remarks  apply  more  particubnly  to  the  rnltivatinu  of  domestic  jate 
in  the  N<Mth.  Bui  1  have  not  at  all  reliiujuished  my  iK^lief  in  rho  possibility  of  Daturtl- 
i/.iuijf  Indian  jute  in  ihe  S<uith.  The  ccuulitions  of  snctM'ss  must  be  di^tei'mined  hv  ex- 
periment. Many  trials  will  result  in  lailure.  But  ultiuuitely  the  eti.sential  condi'tioiu 
of  s:>il.  climatr.  and  moisture  will  be  aseertained,  and  th(»u  the  *n"«>wih  of  native  aiid 
naturalized  jiifi-,  .tided  by  pro|»er  mechanical  appliances,  will  add  to  the  wealth  of  the 
country  a  Ui-\v  textile  resource  scarcely  inferior  in  importance  to  cotton. 
Ke6)H'clfjilly.  jours. 


S\mi:el  C.   Hiiown,  Esq., 

Seadari/  of  Stw  Jcr$ey  Bureau  of  StatMics. 


fcJ.  WATERHOUSE 


APPENDIX    II. 

AX  ACT  TO  fa'coura(;e  the  prodcctton'  and  treatment  of  fibebs 

IN  the  state  of  new  jersey. 

'i'he  f«dlo\vin«r  is  a  draft  <»f  tho  bill  j) resented  at  the  last  scasion  of  the  leirfalatiixf) 
in  th»)  scnatt'.,  by  Mr.  Bodiiie:  * 

Whereas  tlwre  are  ample  assurances  that  the  soil  and  cliivi;ite  of  this  Stats  «• 
adapt *'d  to  the  cult i vat i«ui  of  j.it»\  ramie,  lla\,  hemp,  and  various  other  Abroun  nlanH 
riid  jrra>.s«'R  which  are  ^'xtensively  ;;rown  in  <»ther  eountrieK,  and  lariridv  imported  into 
t!ie  I  nind  S!ai»*.>:  and  wlh'reas  th*>  developnu-nt  <d*  new  pmdnciive  iinhistries  areof 
t>s'.*nrial  benetit  to  the  public  welfare*  then-fore. 

Br  il  ttiachd  bij  the  sru-ite  avd  tjetirrttl aMsrmf'hf  of  the  f^tale  of  AVm?  J'vriteM  That  with 
th.>  vie\%  to  Htimulaie  individual  etlori  in  the  euUivation  of  fibrous  plants  tbe\res8- 
Mierof  this  State  be  iiereby  authorized  to  pay  th«'  following  l>onn1irs,  upon  vouclitJB 
ilnly  reri  i]»twl  by  the  payee,  M?tting  forth  the  ([uautities  and  prices' of  the  prodnets 
grown  by  him  or  them,  whose  afiidavit  of  their  trullifuhiesa  ahaU  fip^t  be  ^fflTud  ti 
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the  said  vouchers,  and  be  attested  by  the  olerk  of  the  ooonty  in  which  the  prodnotB 
are  grown :  and,  moreover,  the  said  vouchers  shall  be  certified  by  the  chief  of  the 
bureau  of  labor  and  industries  of  this  State: 

I.— JUTK. 

For  every  ton  of  two  thousand  pounds  of  abutilon  avioennso  stalks  grown  in  New 
Jersey  not  less  than  three  feet  long,  live  dollars;  for  every  ton  of  two  thousand 
pounds  of  what  is  known  as  rose  or  marsh  mallow  not  less  than  three  feet  long  and 
not  more  than  one  inch  in  diameter  at  the  butt,  five  dollars;  fractions  of  not  less  than 
a  quarter  ton  in  each  case  will  be  paid  for  at  same  rate;  for  every  pound  of  marketa- 
ble quality  of  disintegrated  Jute,  two  and  a  half  cents. 

n.— Ramib.^ 

For  every  two  thousand  pounds  of  ramie  stocks  not  leas  than  two  and  a  half  feet 
long,  ten  dollars ;  fractious  of  not  less  than  a  c^uarter  ton  will  be  paid  for  at  same  rate : 
for  every  pound  of  disintegrated  ramie  ready  lor  combing,  five  cents;  for  every  pound 
of  ramie  yam  ready  to  weave,  ten  cents. 

III.— Flax. 

For  every  ton  of  two  thousand  pounds  of  flax  stalks  for  fiber  of  the  ordinary 
lengths,  seven  dollars;  fractions  of  not  less  than  a  quarter  ton  will  be  paid  for  at  same 
rate ;  for  every  pound  of  decorticated  or  cleaned  flax  of  first  American  quality,  three 
and  a  half  cents. 

IV. — Hemp. 

« 

For  every  ton  of  hemp  stalks  of  two  thousand  pounds  of  the  ordinary  lengths,  six 
dollars;  fractions  of  not  less  than  a  quarter  ton  will  be  paid  for  at  same  rate;  for 
every  pound  of  decorticated  or  cleaned  hemp  of  best  American  quality,  three  cents : 
Vrovuled,  That  the  bounties  hereby  authorized  shall  cease  on  the  first  day  of  April,  one 
thousand  eight  hundi-ed  and  eighty-five:  And provicUd  further j  That  in  no  event  shall 
tho  total  amount  expended  in  the  form  of  bounties  under  this  act  exceed  the  sum  of 
fiiftecn  thousand  dollars,  to  be  apportioned  as  follows:  five  thousand  dollars  to  be 
awarded  to  the  enumerated  stalks,  five  thousand  dollars  to  the  enumerated  cleaned 
liber,  and  live  thousand  dollars  to  the  ramie  yarn. 

A  nd  he  it  further  enacted^  That  it  shall  be  the  duty  of  the  chief  of  the  bureau  of  labor 
and  industries  to  certify  the  vouchers  referred  to  in  the  first  section  of  this  act.  and  to 
have  general  supervision,  control,  and  decision  of  all  questions  which  may  arise  pur- 
suant to  the  provisions  of  this  act. 

And  he  it  enacted,  That  the  treasurer  of  this  State  is  hereby  authorized  to  pay  any 
money  in  the  treasury  not  otherwise  appropriated  in  pursuance  of  the  proviaions  of 
this  act. 

And  be  it  enactedf  That  this  act  shall  take  effect  immediately. 


APPENDIX    III. 
LIST  OF  PATENTS  FOR  FIBER  MACHINERY  AND  FEOCESSIRS 

The  following  is  a  list  of  patents  granted  during  the  past  five  TeiMMHR^,  18^ 
to  December  :U,  1879 — for  inventions  for  obtaining  and  preparing  fibrous  snbstancM 
other  than  cotton  and  wool,  with  name  of  inventor  and  date  of  issue:  ?^ 

Im])rovenieut  in  machines  for  combing  and  cutting  grass  and  bristlen.  Patent  No, 
ir»>-t)r)0.     Granted  to  Joseph  Pickering,  of  Philadelphia,  Pa.,  Jannarv  12,  1875. 

Iiii]iroveujent  in  processes  of  making  paper-pulp  from  palm.  No.  6646.  Reissued  to 
Janits  P.  Herron,  of  Washington,  D.  C.,  JuneS^  1875. 

liiiproveraeut  in  hemp  and  flax  machines.  No.  165826,  Granted  to  Christopher 
IlriTachaft  and  Jaraes  I^awrence,  of  Brooklyn,  N.  Y,,  July  90,  1875. 

Improvement  in  processes  of  treating  rattaiL  No.  107409.  Qranted  to  Carleton 
Kownian,  of  San  Francisco,  Cal.,  Septexnoer  7,  1875. 

I  m )  movement  in  mach  ines  for  dressing  tampica  No.  171060.  Granted  to  J.  D.  Baker, 
of  Burlington,  Vt.,  December  14,  1875. 

Iin]>rovement  in  henip-hackling  machines.  No.  170947.  Granted  to  Frederick  D. 
Frost,  of  London,  England,  December  14,  1875. 
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ImprovomPTit  in  proceases  for  preparing  yejeretablc  ftl>er  for  upbolsiering.  This» 
Intos  to  tlio  preparation  of  palmetto  fiber  for  fillin;*:  mattrcsao«,  and  for  oilier  pnrpoNi 
Ko.  (W^.     Granlt'd  to  Jamen  li.  Cutler,  Brock] j*ii,  N.  Y.,  Decenilwr  21, 1CT5. 

Iiir.^rovcin(Mit  in  istlo  ni:i chines  for  producing  the  fiher  o£  Bramelea  «//Jreitrtf,  appliwl 
in  Mexico  to  the  manufactuni  of  lianimochp,  Kacks,  ropes,  nets,  eotton-bucgin?; 'vii^ 
6h<'ct«»,  cari)t*ls.  and  similar  objects.  No.  17170"?.  Grouted  to  Guillermo  HobeTtoWelke, 
of  Parraa  do  luk  Fuoiito,  Me3Li<:o,  January  4,  lf7C. 

Improvoiiunt  in  flax  and  heiup  machines.  No.  172519.  Grajited  to  John  Stevart, 
of  IJnviklyu,  N.  Y.,  Jannaiy  1>,  1870. 

Inii»iovVn»ciit  in  ramie  nu:chinos.  ITiia  machine  is  intenflod  to  prepare  thefibercf 
ramie,  liax,  and  cthir  textile  8nl)«tani:c.H  directly  from  tlie  dry  atock,  bo  tbatitihall 
be  pres'-nted  in  marketable  foim  by  one  ninglo  operatiou.  Xo.  172610.  Grantedta 
Charles  C.  Coleman,  JSan  rrancisco,  Cal.,  January  :dC\f  1S76. 

Improvement  in  hemp  and  ilax  brakes.  No.  178110.  Granted  to  Luther  £.  Boidio, 
Paris,  Ky.,  ^lay  30,  1^7(5. 

Improvement  in  maeliiuoH  for  separating  the  fiber  of  ramie  and  other  fibroiu  plint& 
No.  lJ?138:i.     Granted  to  Jr)}m  Ij.  Voi-el,  of  New  York,  Aufrnst  ^2.  1876. 

Improvement  in  machines  for  dressing  and  combing  tainj)ico  and  bristles.  No.  ISOtfl 
Granted  to  Knoch  15.  Whiting,  of  Saint  Albans,  Vt.,  November  28,  1876. 

Improvement  in  tampico  combing  and  dressiu:::  machines.  No.  184943.  Grastfld 
to  George  Willett,  Burlington,  Vt.,  November  *28,  1876. 

Improvement  in  machines  for  cutting  llbrons  inateriul.  This  machine  is  intended 
to  cut  thin  shavings  of  wood  for  stulVing  mattresses  for  dyeing,  ifec.  No.  1541)12. 
Granted  to  James  Langster,  Buflalo.  N.  Y.,  November  28,  187(>. 

Improvement  in  proitesse*)  of  softening,  decolorizing,  and  cleansiiijsr  aurmal  andvcn- 
table  liber.  No.  Ia7&«2.  Gnmted  to  William  Maynard,  of  New  York,  Febnuurl?, 
1877. 

Improvement  in  processes  of  mannfaetnring  paper-jmlp  from  the  fiber  of  JMttn 
Gvicennaa.    No.  I'JCOtJG.     Granted  to  Douglas  lliekox,  Springiield,  III.,  October  30, 1S7. 

Improvements  in  machines  for  treating  tlax,  hemp,  and  other  similar  planti.  Ka 
190476.    Granted  Norbert  de  Landtsheer,  of  Paris,  Franco,  May  8,  1877. 

Improvement  in  flax  brakes.  No.  1970C3.  Granted  to  John  H.  Tabler,  Novemte 
13,  1877. 

Improvement  in  machines  for  extracting  the  fiber  of  pita  (Agatfe  AmtHccnd),  Ka 
197555.     Granted  to  Carlos  do  la  Baquera,  of  Now  York,  N.  Y,,  November  27, 1877. 

Improvement  in  apparatus  for  digesting  and  macerating  fibers  by  chemical reagrati. 
No.  197650.     Granted  to  William  W.  Harding,  of  Philadelphia,  Pa.,  December  4,  H?77. 

Improvement  in  machines  for  j)o]i«<bing  vegrtablo  tn>er,  for  use  in  the  bmsb-makiDg 
trade.  No.  198315.  Granted  to  George  iShaw  and  Thomas  Shaw,  of  DuldnfieldjGm: 
Britain,  December  IH,  1877. 

Improvement  in  machines  fortreating  palmetto  leaves,  Ac.  for npholstervpiupostt 
No.  201:269.  Grant(>(I  to  George  F.  Miller,  Jacksonvilley  Fla.,  and  W.  Q.  Benedict 
Orat\|re  Park,  Fla.,  December  2i7, 1877. 

Improvement  in  the  manufacture  of  paper  pulp  from  salt  water  fibrons  plants. 
191)427.     Granted  to  William B»  rarrell,  of  Philadelphia,  Pa.,  January  22,  187a 

Improvement  in  treatment  of  cocoa-nut  fiber,  for  manufiMsture  of  various  ussftl 
products.    No.  202W)'i.    Granted  to  Er.g.  Pallu,  of  Paris,  France,  April  23,  1878. 

Improvement  in  separating  wool  and  cotton,  and  similar  animal  and  vegetable  fiber, 
from  fabrics.     No.  202G72.    Granted  to  John  Y.  Slater.  Baltimore,  Md.,  April  5^  1576. 

Improvement  in  machine  for  making  liber  from  palmetto  leaves,  for  npholstensc 
purposes.  No.  2027CO.  Granted  to  Lucius  P.  Summers,  of  New  Britain,  Conn.,  A^ 
23,1878. 

Improvement  in  treating  palmetto  fiber  for  use  in  the  arts.  No,  203177.  Granted 
to  George  F.  Miller,  of  Jacksonville,  and  W.  G.  Benedict,  of  Orange  Park,  Fla.,  April 
30,  1878. 

Improvement  in  machines  for  preparing  yucca  fiber.  No.  203386.  Granted  to  A. 
Stoncr,  of  Stony  Point,  La.,  January  29,  1678. 

Improvement  in  fiber-cleaning  machines.  No,  204906.  Granted  to  George D.  LiWi 
^c  New  Orleans,  La.,  March  2,  1878. 

mprovement  in  preparing  palmetto  fiber  and  pine  leaves  for  mattress  filliDgs.   Ho. 
'U:)035.    Granted  to  Washington  G.  Benedict,  of  Orange  Park,  Ila.,  Juno  18, 1878. 

Tmprovement  in  hemp  .and  liax  brakes.  No.  205910.  Granted  to  Gelston  Sanibrd, 
.'  Brooklyn,  N.  Y.,  July  9,  1S78.  «o    u  ««    -, 

Improvement  in  fiber  machines.  No.  205911.  (Same  name  and  dato  aa  procediog-) 
mprovement  in  processes  for  disintegrating  the  btalks  of  hopsforfilioT.  !No.aOW#. 

'  anted  to  Isaac  D.  Nordlinger,  of  Stuttgart,  Wtirtemberg,  Germany,  October  23, 15*?- 
^nprovement  in  separating  and   cleaning  vegetable   fibers  for  paper  pnlpl   Ko- 

5i  m39.  Tliis  refers  to  the  fibers  of  sugar-cane,  sorghum,  and  ludiaa  com  GciDted 
'hixr^^f^J.t>-^cr    w,    '^'•I'-ftTis,  L^  .  November  2G,  1878. 
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IraproYement  in  separating  animal  from  vegetable  fibers.  No.  211109.  Granted  to 
Georgo  M.  Uico,  Worcester,  Mass..  January  7,  1879. 

Ini prove inent  in  machines  for  dressing  hemj).  flax,  &o.  No.  215693.  Granted  to 
Theodore  Tebaw,  of  Lexington,  Ky.,  May  20,  1879. 

Improvement  in  the  manufacture  of  paper  pulp  and  paper  from  grasses.  No.  218324. 
Granted  to  Adolph  Seyler,  of  Brooklyn,  N.  Y.,  August  5,  1879. 

Improvement  in  processes  and  machines  for  disintegrating  ramie  and  other  fibrous 
plants.  No.  219668.  Granted  to  Albert  Angell,  of  East  Orange,  N.  J.,  September  16, 
1879. 

Improvement  in  machines  for  cleaning  and  extractinff  fiber  from  fibrous  plants,  and 
especially  the  leaves  of  pita  (Agave  Americana).  No.  SSl365.  Granted  to  redro  San- 
chez, of  Tabasco,  Mexico,  November  4, 1879. 

Improveni(»nt  in  the  treatn^Mit  of  pine  leaves  for  the  maniifacfcure  of  paper,  and  for 
other  purposes.  No.  221687.  Granted  to  Albeit  W.  Maas,  of  Meridcn,  Miss.,  Novem- 
ber 18,  187y. 
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